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ëíêìÅíìê~ääó= ÅçããÉåëìê~íÉ= ÅÉää= ãÉãÄê~åÉ= ôt~åÖWOMNSÜãõK= qÜáë= ãÉÅÜ~åáëãI=
ÜçïÉîÉêI= ~äëç= ÄêáåÖë= ìéçå= ~= äáãáí~íáçå= Ñçê= ëìÅÜ=km= Å~êêáÉê= ëóëíÉã=ÄÉÅ~ìëÉ= çÑ= íÜÉ=
éçëëáÄáäáíó=çÑ=åçåJëéÉÅáÑáÅ=çê=É~êäó=êÉäÉ~ëÉK=jçêÉ=ëí~Äáäáíó=áë=çÄí~áåÉÇ=ïáíÜ=~ÇÇáíáçå~ä=
ëí~ÄáäáòÉêë= ~åÇ= ëìêÑ~Åí~åíë= ïÜáÅÜ= Ñçêã= íÜÉ= Ä~ëáë= çÑ= ÖÉåÉêáÅ= ëçäáÇ= äáéáÇ= kmë= xNQzK=







Ñçê= ÇêìÖ= ÇÉäáîÉêóK= jçëí= Åçããçå= ÇÉÖê~Ç~ÄäÉ= éçäóãÉêáÅ= kmë= ~êÉ= ã~ÇÉ= çÑ= mbdI=
éçäóEîáåóäéáêêçäáÇçåÉF=~åÇ=éçäó=EkJáëçéêçéóä~Åêóä~ãáÇÉF?xNSzK=mêÉÅáéáí~íáçå=çÑ=äáåÉ~ê=
éçäóãÉêë= áåíç=ÅçääçáÇ~ä=km= Ñçêã=Éå~ÄäÉë= íç=ÉåÅ~éëìä~íÉ=ÇêìÖ=ãçäÉÅìäÉë=~ë=ïÉää=~ë=
ä~êÖÉ= ÖÉåÉíáÅ=ã~íÉêá~äë= ~åÇ= éêçíÉáåëK=aáÑÑÉêÉåí= ée= ~í= íÜÉ= í~êÖÉí= ëáíÉ= ÅÜ~åÖÉë= íÜÉáê=
ëçäìÄáäáíó=~åÇ=ëíêìÅíìê~ä=ÇÉÑçêã~íáçå=ìéçå=êÉÖ~áåÉÇ=ëçäìÄáäáíó=êÉëìäíë=áå=êÉäÉ~ëáåÖ=íÜÉ=
Å~êÖç=xNTzK=pìÅÜ=ãÉÅÜ~åáëã=Å~å=ÖÉåÉê~ääó=ÄÉ=ÅçåÑÉêêÉÇ=çå=éçäóãÉêë=ïáíÜ=~ÇÇáíáçå~ä=
ÅÜÉãáÅ~ä= ÅçåàìÖ~íáçå= çÑ= ée= êÉëéçåëáîÉ= ÑìåÅíáçå~ä= Öêçìéë= íç= éçäóãÉê= Ä~ÅâÄçåÉ=




ïÜáÅÜ= áë= ÖÉåÉê~ääó= ÄÉåÉÑáÅá~ä= áå= éÜ~êã~ÅçâáåÉíáÅëK= `~êÄçå= Ä~ëÉÇ= kmë= ëìÅÜ= ~ë=
ÑìääÉêÉåÉë= ~åÇ= Å~êÄçå= å~åçíìÄÉë= E`kqëF= ïÉêÉ= ~åçíÜÉê= ÅÜçáÅÉ= çÑ= ëíìÇó= çå= ÇêìÖ=
ÇÉäáîÉêó=ÄÉÅ~ìëÉ=çÑ=íÜÉáê=ÉÑÑáÅáÉåí=ÇêìÖ=äç~ÇáåÖ=Å~é~Åáíó=xNVzK=qÜÉáê=íê~åëéçêí=~Åêçëë=
ÅÉääë= ~êÉ= ëáãáä~ê= íç= äáéçëçãÉë= ÄÉÅ~ìëÉ= çÑ= íÜÉáê= ÜóÇêçéÜçÄáÅ= å~íìêÉ= ïÜáÅÜ= ~ääçïë=
ãÉãÄê~åÉ= éÉåÉíê~íáçå= ïáíÜçìí= Å~ìëáåÖ= ÇáëêìéíáçåK= eçïÉîÉêI= íÜÉëÉ= Å~êêáÉêë= Ü~îÉ=




















wáåâ= éáçåÉÉêÉÇ= çå= ãÉëçéçêçìë= ëáäáÅ~= kmë= íÜ~í= ìëÉ= ãçäÉÅìä~ê= ëïáíÅÜÉë= ~ë= Ö~íáåÖ=








çÑ= áåçêÖ~åáÅ= kmë= íÜ~í= ~êÉ= ëíìÇáÉÇ= íç= ÄÉ= ìëÉÇ= Ñçê= ÇêìÖ= ÇÉäáîÉêó= ~ééäáÅ~íáçåë= xOTzK=
^ãçåÖ=íÜÉëÉI=ÖçäÇ=kmë=~êÉ=çåÉ=çÑ=íÜÉ=ãçëí=ëíìÇáÉÇ=kmë=ÇìÉ=íç=íÜÉáê=Ñ~ÅáäÉ=ëóåíÜÉëáë=
~åÇ=ÑìåÅíáçå~äáò~íáçå=~ë=ïÉää=~ë=íÜÉ=~ÄëÉåÅÉ=çÑ=~éé~êÉåí=ÅóíçíçñáÅáíóK=aÉåëÉäó=é~ÅâÉÇ=
äáÖ~åÇ= ëÜÉää= çå= íÜÉ= ëìêÑ~ÅÉ= çÑ= ÖçäÇ= kmë= Å~å= ÄÉ= É~ëáäó= ÑìåÅíáçå~äáòÉÇ= ïáíÜ= î~êáçìë=
íÜÉê~éÉìíáÅë=~åÇ=ÅäÉ~îÉÇ=ïáíÜ=É~ëó=ÅÜÉãáëíêó=EÉKÖK=Äó=çñáÇ~íáçå=çÑ=íÜáçäFK=^åáëçíêçéáÅ=
ÖçäÇ= kmë= ëìÅÜ= ~ë= å~åçêçÇë= ~åÇ= å~åçëí~êë= ~êÉ= ~ÄäÉ= íç= ÅêÉ~íÉ= ÜóéÉêíÜÉêãá~= ÉÑÑÉÅí=
çïáåÖ=íç=íÜÉáê=ÉäÉÅíêçå=ÇÉåëÉ=íáéë=ïÜáÅÜ=~äëç=ÅçåíêáÄìíÉ=íç=âáääáåÖ=íìãçê=ÅÉääë=~åÇ=~êÉ=
ìëÉÇ=áå=íÜÉê~éÉìíáÅë=xOUzK=eçïÉîÉêI=íÜÉêÉ=áë=~=ÅçåÅÉêå=~Äçìí=äçåÖ=íÉêã=~ÅÅìãìä~íáçå=





ë~ÑÉ= ~í= ãçÇÉê~íÉ= ÇçëÉë= xOVzK= ^ÇÇáíáçå~ä= çéíáÅ~ä= éêçéÉêíáÉë= ëìÅÜ= ~ë= ëìéÉêáçê= äáÖÜí=

















íÜÉ= é~ëëáîÉ= ~ÅÅìãìä~íáçå= íç= íÜÉ= íìãçê= íáëëìÉ= ÇìÉ= íç= ÉåÜ~åÅÉÇ= éÉêãÉ~íáçå= ~åÇ=
êÉíÉåíáçå=EbmoF=ÉÑÑÉÅí=xOQzK=tÜÉå=ÅçìéäÉÇ=ïáíÜ=éççê=äóãéÜ~íáÅ=Çê~áå~ÖÉI=~Äåçêã~ääó=
Ñ~ëíJÖêçïáåÖ= íìãçê= ÅÉääë= êÉëìäí= áå= äÉ~âó= î~ëÅìä~íìêÉ= ïÜáÅÜ= äÉ~Çë= íç= íê~åëéçêí= çÑ=
ëã~ääÉê=íÜ~å=NMM=åã=kmë=áåíç=íìãçê=íáëëìÉK=qÜÉ=ÅáêÅìä~íáçå=íáãÉ=áå=ÄäççÇ=~åÇ=ÅÉääìä~ê=
íê~åëéçêí=ãÉÅÜ~åáëã=~êÉ=~äëç=ëáòÉ=ÇÉéÉåÇÉåí=éêçéÉêíáÉë=xPMzK=cçê=Éñ~ãéäÉI=RMM=åã=




qÜÉ= ëáòÉ=çÑ=kmë= Å~å= ~äëç= êÉëìäí= áå= ~ÅÅìãìä~íáçå= áå=ÇáÑÑÉêÉåí=çêÖ~åë= ~åÇ=~ÑÑÉÅí= íÜÉ=
çîÉê~ää=ÄáçÇáëíêáÄìíáçåK=oÉÅÉåí=ëíìÇáÉë=ëÜçïÉÇ=íÜ~í=äáîÉê=áë=íÜÉ=ãçëí=~ÑÑÉÅíÉÇ=çêÖ~å=
ïÜÉå=ëáòÉ=çÑ=kmë=áë=î~êáÉÇK=NVU^ìJê~ÇáçJä~ÄÉääÉÇ=åÉÖ~íáîÉäó=ÅÜ~êÖÉÇ=kmë=ïÉêÉ=ëÜçïå=









^ë= Ñ~ê=~ë= íÜÉ=ëÜ~éÉ= áë=ÅçåÅÉêåÉÇI=kmëÛ=ÖÉçãÉíêó=ã~ó= áåÑäìÉåÅÉ= íÜÉ=ÜóÇêçÇóå~ãáÅ=
ÄÉÜ~îáçê=áå=ÄäççÇI=Ü~îáåÖ=~å=áåÇáêÉÅí=ÉÑÑÉÅí=çå=ÄáçÇáëíêáÄìíáçå=~åÇ=ÅÉääìä~ê=ìéí~âÉK=
jÉÅÜ~åáëíáÅ~ääó= ëéÉ~âáåÖI= éêáçê= íç= íÜÉ= ÅÉääìä~ê= áåíÉêå~äáò~íáçåI= íê~åëéçêí= çÑ=kmë= áå=
ÄäççÇ=áë=ÇáÅí~íÉÇ=Äó=íÜÉáê=ã~êÖáå~íáçå=EáKÉK=ê~Çá~ä=ÇêáÑíF=íçï~êÇë=íÜÉ=ÄäççÇ=îÉëëÉä=ï~ääëK=
qÜÉ=ÇÉÖêÉÉ=çÑ=ã~êÖáå~íáçå= áåÑäìÉåÅÉë=kmëÛ= áåíÉê~Åíáçå=ïáíÜ= íìãçê=î~ëÅìä~ê=ÄÉÇ= íç=
Ü~îÉ=ëìÄëÉèìÉåí=áåíÉê~ÅíáçåëK=j~êÖáå~íáçå=áë=ìëì~ääó=åçí=~íí~áåÉÇ=ÇìÉ=íç=ÅçåîÉÅíáîÉ=
íê~åëéçêí=çÑ=kmë=áå=íìãçê=íáëëìÉK=lÄä~íÉJëÜ~éÉÇ=kmë=ëÜçï=ãçêÉ=ÉÑÑáÅáÉåí=íìãÄäáåÖ=
~åÇ= êçí~íáçå= íÜ~å= ëéÜÉêáÅ~ä= kmë= ~åÇ= íÜÉêÉÑçêÉ= Ü~îÉ= áåÅêÉ~ëÉÇ= ä~íÉê~ä= ÇêáÑí= ïÜáÅÜ=
Ñ~îçêë= íÜÉ= ã~êÖáå~íáçå= xPRIPSzK= qÜ~í= áëI= ~åáëçíêçéáÅ= kmë= Å~å= Ü~îÉ= áåÅêÉ~ëÉÇ=
éêçÄ~Äáäáíó= çÑ= áåíÉê~ÅíáåÖ= ïáíÜ= íÜÉ= íìãçê= î~ëÅìä~íìêÉ= íÜ~å= íÜÉáê= ëéÜÉêáÅ~ä=




xPUIPVzK= _ÉëáÇÉë= ã~ÅêçéÜ~ÖÉëI= kmë= ëÜ~éÉ= ÖçîÉêåë= íÜÉ= ÉåÇçÅóíçíáÅ= ìéí~âÉ=
ãÉÅÜ~åáëã=Äó=Å~åÅÉê=ÅÉääëK=oçÇJäáâÉ=kmë=ëÜçïÉÇ=íÜÉ=ÜáÖÜÉëí=ìéí~âÉ= áå=eÉi~=ÅÉääë=







ÉåÅçìåíÉê= íÜÉ=ÉåîáêçåãÉåíK=qÜÉ=ÇÉÖêÉÉ=çÑ=ÅçääçáÇ~ä= ëí~Äáäáíó=~ë=ïÉää=~ë= áåíÉê~Åíáçå=
ïáíÜ= çíÜÉê= ÄáçãçäÉÅìäÉë= áåíê~J= ~åÇ= Éñíê~JÅÉääìä~êäó= ÇÉéÉåÇë= ä~êÖÉäó= çå= ïÜ~í= kmëÛ=




ÄáçÅçãé~íáÄáäáíó= ~åÇ= êÉÇìÅÉ= ã~ÅêçéÜ~ÖÉ= ìéí~âÉ= íç= áåÅêÉ~ëÉ= ÅáêÅìä~íáçå= íáãÉ= áå=
ÄäççÇK= få= ~ÇÇáíáçåI= kmëÛ= ëìêÑ~ÅÉ= ÅçìäÇ= ÄÉ= ÉåêáÅÜÉÇ= ïáíÜ= éÉéíáÇÉJÄ~ëÉÇ= í~êÖÉíáåÖ=
ãçäÉÅìäÉë= íç= áåÅêÉ~ëÉ= íÜÉ=ëéÉÅáÑáÅáíó=çÑ=Å~êÖç=ÇÉäáîÉêóK=cçê=Éñ~ãéäÉI=q^q=éÉéíáÇÉëI=






íç= íìãçê= ~åíáÖÉåëK= ^äíÜçìÖÜI= ~åíáÄçÇó= Ó= km= ÅçåàìÖ~íÉë= Ü~îÉ= ëÜçïå= íç= ÄÉ= ÜáÖÜäó=
ÉÑÑáÅáÉåí= ëóëíÉãë= áå= í~êÖÉíáåÖ= áå= îáíêçI= íÜÉáê= ÜáÖÜ= Åçëí= ~åÇ= äçï= ëí~Äáäáíó= äáãáíë= íÜÉáê=




~äëç=éçëëáÄäÉK=lìê=ÖêçìéI= Ñçê= áåëí~åÅÉI=ÇáëÅçîÉêÉÇ= íÜ~í= ëìäÑçå~íÉ=Åç~íÉÇ=åÉÖ~íáîÉäó=
ÅÜ~êÖÉÇ=ëìÄJNM=åã=ÖçäÇ=kmë=Å~å=ÇáÑÑìëÉ=íÜêçìÖÜ=ÅÉää=ãÉãÄê~åÉ=ïáíÜçìí=ÉåÇçÅóíçíáÅ=
é~íÜï~ó=çåäó=áÑ=íÜÉ=äáÖ~åÇ=ä~óÉê=Åçåëáëíë=çÑ=~=ãáñíìêÉ=çÑ=ÜóÇêçéÜáäáÅ=Ó=ÜóÇêçéÜçÄáÅ=
äáÖ~åÇë= xQPJQRzK= qÜÉ= ~Äáäáíó= íç= áããÉêëÉ= áåíç= íÜÉ= ãÉãÄê~åÉ= áë= ~ííêáÄìíÉÇ= íç=
~ãéÜáéÜáäáÅ=äáéáÇJäáâÉ=ëíêìÅíìêÉ=çÑ=äáÖ~åÇ=ãçåçä~óÉê=çÑ=kmë=íÜ~í=Å~å=ã~íÅÜ=ïáíÜ=~=ÅÉää=
ãÉãÄê~åÉ= ~åÇ= íÜÉ= áåíÉê~Åíáçå= ÄÉÅçãÉë= Ñ~îçê~ÄäÉK=aÉí~áäÉÇ= éÜóëáÅçÅÜÉãáÅ~ä= ~åÇ=
Åçãéìí~íáçå~ä=ëíìÇáÉë=êÉîÉ~äÉÇ=ëìÅÜ=ÄÉÜ~îáçê=áë=~äëç=ëíêáÅíäó=ëáòÉ=ÇÉéÉåÇÉåí=xQSIQTzK=
^åçíÜÉê= áåíÉêÉëíáåÖ= Éñ~ãéäÉ= áë= êÉÅÉåíäó= ÉãÉêÖÉÇ= ëéÜÉêáÅ~ä= åìÅäÉáÅ= ~ÅáÇ= kmë=
ÇÉîÉäçéÉÇ= Äó= jáêâáåÛë= ÖêçìéK= läáÖçåìÅäÉçíáÇÉë= ~êê~åÖÉ= íÜÉãëÉäîÉë= íç= ëÉäÉÅíáîÉäó=





ëìêÑ~ÅÉ= ÅÜ~êÖÉK= få= ëçäìíáçåI= íÜÉ= ëìêÑ~ÅÉ= ÅÜ~êÖÉ= ÇÉåëáíó= çÑ= kmë= çê= íÜÉáê= ÉäÉÅíêáÅ=
éçíÉåíá~ä= áë= ~å= áåÇáêÉÅí=ï~ó=çÑ=ãÉ~ëìêáåÖ= íÜÉáê= ÅçääçáÇ~ä= ëí~ÄáäáíóK= ^äíÜçìÖÜ=ÜáÖÜÉê=
ÇÉåëáíó=çÑ=ÅÜ~êÖÉë=çå=íÜÉ=ëìêÑ~ÅÉ=çÑ=kmë=ã~ó=áåÅêÉ~ëÉ=íÜÉ=ÅçääçáÇ~ä=ëí~Äáäáíó=ÇìÉ=íç=
êÉéìäëáîÉ= ÑçêÅÉë= áå= ÄáçäçÖáÅ~ä= ÉåîáêçåãÉåíI= íÜáë= ã~ó= êÉëìäí= áå= íÜÉáê= áåÅêÉ~ëÉÇ=
~íí~ÅÜãÉåí=íç=î~êáçìë=ÄáçãçäÉÅìäÉë=~ë=íÜÉó=~êÉ=ÜÉíÉêçÖÉåÉçìë=áå=ëìêÑ~ÅÉ=ÅÜ~êÖÉ=~åÇ=
Å~å= áåáíá~íÉ=~ííê~ÅíáîÉ=ÉäÉÅíêçëí~íáÅ= ÑçêÅÉëK=mçëáíáîÉäó= ÅÜ~êÖÉÇ=kmë=ïÉêÉ= êÉéçêíÉÇ= íç=
Ü~îÉ=ÜáÖÜÉê=ìéí~âÉ=íÜ~å=åÉÖ~íáîÉ=çê=åÉìíê~ä=kmëK=eçïÉîÉêI=íÜÉó=Çç=Ü~îÉ=Ñ~îçê~ÄäÉ=
íçñáÅáíó=ÄÉÅ~ìëÉ=çÑ=ÇÉéçä~êáò~íáçå=çÑ=íÜÉ=ãÉãÄê~åÉ=éçíÉåíá~ä= áå=~=ÇçëÉ=ÇÉéÉåÇÉåí=
ã~ååÉêI= ÉîÉåíì~ääó= êÉëìäíáåÖ= áå= ãÉãÄê~åÉ= Çáëêìéíáçå= xTzK= lå= íÜÉ= çíÜÉê= Ü~åÇI=
åÉÖ~íáîÉäó=ÅÜ~êÖÉÇ=kmë=Å~å=éêçãçíÉ=~åíáÅç~Öìä~åí=~Åíáîáíó=~åÇ=ëíáãìä~íÉ=ÅóíçâáåÉ=
êÉäÉ~ëÉ= xPPzK= få=ëçãÉ=Å~ëÉëI= íÜÉáê=ÅóíçíçñáÅáíó= áë=Ä~ëÉÇ=çå= áåáíá~íáçå=çÑ=~éçéíçëáë= áå=
éÜ~ÖçÅóíáÅ= ÅÉääëK= oÉÅÉåí= êÉéçêíë= çå= ÖçäÇ= kmë= íÜ~í= ~êÉ= ÅçîÉêÉÇ= ïáíÜ= òïáííÉêáçåáÅ=
äáÖ~åÇë=ïÉêÉ=ëÜçïå=íç=ÄÉ=êÉëáëí~åí=íç=~íí~ÅÜ=ÄáçãçäÉÅìäÉë=~åÇ=Ü~îÉ=áåÅêÉ~ëÉÇ=Ü~äÑJ
äáÑÉ=áå=ÄäççÇ=ÅáêÅìä~íáçå=Åçãé~êÉÇ=íç=éçëáíáîÉäó=~åÇ=åÉÖ~íáîÉäó=ÅÜ~êÖÉÇ=ÖçäÇ=kmë=xRMzK=






få= ëìãã~êóI= å~åçíÉÅÜåçäçÖó= éêçîáÇÉë= åìãÄÉêë= çÑ= ÇáÑÑÉêÉåí= ï~óë= íç= áãéêçîÉ=
ãÉÇáÅáå~ä=áã~ÖáåÖI=Çá~ÖåçëíáÅë=~åÇ=íÜÉê~éóK=s~êáçìë=íóéÉë=çÑ=ã~íÉêá~äë=áå=å~åç=Ñçêã=



















éêçíÉáå= Åçêçå~K=mêçíÉáå= Åçêçå~=ãáÖÜí= àÉçé~êÇáòÉ=çê= ~í= äÉ~ëí= ~äíÉê= íÜÉ=éêçéÉêíáÉë=çÑ=
å~åçé~êíáÅäÉë= çêáÖáå~ääó= ÇÉëáÖåÉÇK= qÜÉêÉÑçêÉI= íÜÉêÉ= Ü~ë= ÄÉÉå= ÜìÖÉ= áåíÉêÉëí= áå=
ìåÇÉêëí~åÇáåÖ= íÜÉ= éÜÉåçãÉåçå= áå= ãçêÉ= ÇÉí~áä= íç= ~ÅÜáÉîÉ= ÄÉííÉê= å~åçãÉÇáÅáåÉ=
ëóëíÉãëK= qÜáë= ÅÜ~éíÉê= ÖáîÉë= ~å= áåíêçÇìÅíáçå= çå= Üçï= éêçíÉáå= Åçêçå~= ~ÑÑÉÅíë= kmëÛ=





qÜÉ= íÉêã= éêçíÉáå= Åçêçå~LÄáçãçäÉÅìä~ê= Åçêçå~= Em`F= êÉÑäÉÅíë= íÜÉ= ÅçãéäÉñ= ëÉäÑJ
~ëëÉãÄäó=çÑ=kmë=~åÇ=ÄáçãçäÉÅìäÉë=íÜ~í=Ñçêãë=ìéçå=~Çãáåáëíê~íáçå=çÑ=kmë=íç=ÄäççÇK=










cáÖìêÉ= OKNW= mêçíÉáå= Åçêçå~I= çê= áå= Äêç~ÇÉê= íÉêã= ÄáçãçäÉÅìä~ê= Åçêçå~I= ~ÑÑÉÅíë= í~êÖÉíáåÖ=
~ééäáÅ~íáçåë= çÑ= å~åçé~êíáÅäÉëK= cçê= Éñ~ãéäÉI= ~F= ÅÉää= ãÉãÄê~åÉ= êÉÅÉéíçê= ÄáåÇáåÖ= Å~å= ÄÉ=
ÜáåÇÉêÉÇ= ïáíÜ= íÜÉ= éêÉëÉåÅÉ= çÑ= Åçêçå~= ~êçìåÇ= å~åçé~êíáÅäÉëX= ÄF= áå= Ñ~ÅíI= íÜÉ= ÅçãéäÉñ=
áåíÉê~Åíáçåë=ÄÉíïÉÉå=éêçíÉáåë=~åÇ=å~åçé~êíáÅäÉë=~ë=ïÉää=~ë=ÄÉíïÉÉå=å~åçé~êíáÅäÉë=~åÇ=ÅÉää=
ãÉãÄê~åÉ=êÉÅÉéíçêë=ÇÉÑáåÉ= íÜÉ= Ñáå~ä=~íí~ÅÜãÉåíK=^Ç~éíÉÇ= Ñêçã=êÉÑÉêÉåÅÉ= xROzI=éÉêãáëëáçå=
Ñêçã=íÜÉ=k~íìêÉ=mìÄäáëÜáåÖ=dêçìéK=
=









çÄëÉêîÉÇ=ïÜÉå=~= ëáäáÅçå= ëìÄëíê~íÉ= áë=ìëÉÇ= íç= ëáãìä~íÉ= ÅÉää=ãÉãÄê~åÉ= í~êÖÉíáåÖ=Äó=
ìëáåÖ= ÅóÅäç~äâóåÉ= ÅäáÅâ= ÅÜÉãáëíêó= xRRzK= t~êêÉå= `ÜÉå= ~åÇ= ÅçïçêâÉêë= ÉîáÇÉåÅÉÇ= ~=
éêÉã~íìêÉ= êÉäÉ~ëÉ= çÑ= Å~êÖç= ãçäÉÅìäÉë= Ñêçã= éçäóãÉêáÅ= ãáÅÉääÉë= ÄÉÅ~ìëÉ= éêçíÉáå=
Åçêçå~=ÅçåÑÉêêÉÇ=áåëí~Äáäáíó=íç=ãáÅÉääÉë=ÄÉÑçêÉ=êÉ~ÅÜáåÖ=íÜÉ=ÅÉääë=xRSIRTzK=qÜÉó=ä~íÉê=
ëÜçïÉÇ=??=~åÇ=??=ÖäçÄìäáåë=ïÉêÉ=ã~áåäó=êÉëéçåëáÄäÉ=Ñçê=íÜÉ=èìáÅâ=êÉäÉ~ëÉ=çÑ=c?êëíÉê=
êÉëçå~åÅÉ= ÉåÉêÖó= íê~åëÑÉê= EcobqF= ãçäÉÅìäÉë= Ñêçã= éçäóãÉêáÅ= ãáÅÉääÉë= xRUzK=
kçåÉíÜÉäÉëëI= íÜÉ= éêÉëÉåÅÉ= çÑ= ~= m`= áë= åçí= ~äï~óë= ~ëëçÅá~íÉÇ= ïáíÜ= ÜáåÇê~åÅÉ= çÑ=
í~êÖÉíáåÖI= Äìí= çÅÅ~ëáçå~ääó= ~äëç= êÉëìäíë= áå= ëÉäÉÅíáîÉ= ìéí~âÉ= Äó= ëéÉÅáÑáÅ= ÅÉää= íóéÉëK=
oÉÅÉåí=êÉëìäíë=çå=Üó~äìêçåáÅ=~ÅáÇJÄ~ëÉÇ=å~åçÅ~éëìäÉë=éçáåí=íç=ÉåÜ~åÅÉÇ=í~êÖÉíáåÖ=
ëéÉÅáÑáÅáíó= íç= `aQQH= ÄÉÅ~ìëÉ= íÜÉ= éêÉëÉåÅÉ= çÑ= m`= Ü~ãéÉêë= íÜÉ= ÄáåÇáåÖ= çÑ=
å~åçÅ~éëìäÉë=íç=`aQQJ=ÅÉääë=ãçêÉ=íÜ~å=`aQQH=ÅÉääë=xRVzK==
=
líÜÉê= ~ééäáÅ~íáçåë= çÑ= å~åçé~êíáÅäÉë= áå= ãÉÇáÅáåÉ= Ü~îÉ= ÉñéäçáíÉÇ= m`= Ñçêã~íáçå= íç=
çîÉêÅçãÉ= ~åó= áëëìÉë= éÉêí~áåáåÖ= íç= å~åçã~íÉêá~ä= íçñáÅáíóK= cçê= Éñ~ãéäÉI= éÜóëáÅ~ä=
Ç~ã~ÖÉ=íç=äáéáÇ=ãÉãÄê~åÉë=íêáÖÖÉêÉÇ=Äó=Öê~éÜÉåÉ=çñáÇÉ=å~åçëÜÉÉíë=ÇìêáåÖ=ÅÉääìä~ê=
ìéí~âÉ= Å~å= ÄÉ= ãáíáÖ~íÉÇ= Äó= éêÉJÅç~íáåÖ= íÜÉ= é~êíáÅäÉë= ïáíÜ= éêçíÉáåë= éêáçê= íç=
















íÜÉ= ãçëí= ~éé~êÉåí= ÅÜ~ê~ÅíÉêáëíáÅë= çÑ= kmëK= kÉìíê~ä= kmë= Ü~îÉ= ëÜçïå= íç= Ü~îÉ=

















~Çëçêéíáçå= ÇìÉ= íç= ÜáÖÜÉê= éêçéÉåëáíó= çÑ= ëí~ÄáäáòáåÖ= íÜÉáê= ÉåÉêÖÉíáÅ~ääó= ~ÅíáîÉ=
ÜóÇêçéÜçÄáÅ= ëìêÑ~ÅÉ= áå= ~èìÉçìë= ÉåîáêçåãÉåí= xTNzK= kfm^j= Ä~ëÉÇ= éçäóãÉêáÅ= kmë=










íÜÉ=éÉêãáëëáçå=çÑ=qÜÉ=^ãÉêáÅ~å=`ÜÉãáÅ~ä= pçÅáÉíóX= ÄF=ÇÉéÉåÇáåÖ=çå= íÜÉ= ëìêÑ~ÅÉ= ÅÜ~êÖÉ=çÑ=
å~åçé~êíáÅäÉëI=ÇáÑÑÉêÉåí=éêçíÉáåë=Å~å=ÄÉ=~ííê~ÅíÉÇ=ïÜáÅÜ=Å~å=áåÑäìÉåÅÉ=íÜÉ=éêçíÉáå=ÑìåÅíáçå=~ë=























`çåÑçêã~íáçå~ä= ÅÜ~åÖÉ= çÑ= éêçíÉáå= ìéçå= ~Çëçêéíáçå= íç= km= ëìêÑ~ÅÉ= Ü~îÉ= ÄÉÉå=
áåîÉëíáÖ~íÉÇ=ïáíÜ=ãìäíáéäÉ=ëéÉÅíêçëÅçéáÅ=ãÉíÜçÇë=~ãçåÖ=ïÜáÅÜ=ÅáêÅìä~ê=ÇáÅÜêçáëã=
E`aF= Ü~ë= ÄÉÉå= ~êÖì~Ääó= íÜÉ= ãçëí= ÅçããçåK= qÜÉ= êÉëéçåëÉ= íç= éçä~êáòÉÇ= äáÖÜí= áë=
ÇáëíáåÅíáîÉäó= ëÉé~ê~íÉ= Ñçê= ?JÜÉäáÅÉë= ~åÇ= ?JëÜÉÉíë= áå= ~= éêçíÉáå= ïáíÜ= ~= êÉä~íáîÉ=
éçéìä~íáçå= íÜ~í= Å~å= ÄÉ= Å~äÅìä~íÉÇ= Ñêçã= íÜÉ= áåíÉåëáíó= çÑ= ~Äëçêéíáçå= çÑ= äáÖÜíK=réçå=





Çê~ã~íáÅ~ääó= ÇÉÅêÉ~ëÉ= íÜÉ= ëáÖå~äJíçJåçáëÉ= ê~íáç= é~êíáÅìä~êäó= ~í= Ñ~ê= rsJêÉÖáçå= xTVzK=
cçìêáÉêJíê~åëÑçêã= áåÑê~êÉÇ= ~åÇ=o~ã~å= ëéÉÅíêçëÅçéó= ~êÉ= ÜáÖÜäó= ëÉåëáíáîÉ=ãÉíÜçÇë=
íÜ~í=Å~å=ÇÉíÉÅí=íÜÉ=ëíêìÅíìê~ä=ÅÜ~åÖÉë=áå=ãçêÉ=ÇÉí~áäK=sáÄê~íáçå~ä=ÉåÉêÖáÉë=çÑ=~ãáåç=




ÉåîáêçåãÉåíK= qÜáë= áå= íìêå= ~ÑÑÉÅí= íÜÉ= ÉåÉêÖó= ~ÄëçêÄÉÇ= Äó= íÜ~í= é~êíáÅìä~ê= ãçÇÉI=
ÅÜ~ê~ÅíÉêáòÉÇ=Äó=íÜÉ=éÉ~â=ÅçêêÉëéçåÇë=íç=~ãáÇÉ=îáÄê~íáçå~ä=ãçÇÉë=ENTMM=Ó=NSMM=ÅãJ
NFxUMzK=kìÅäÉ~ê=ã~ÖåÉíáÅ=êÉëçå~åÅÉ=EkjoF=ëéÉÅíêçëÅçéó=Ü~ë=ÄÉÉå=~åçíÜÉê=éçïÉêÑìä=
ÅÜ~ê~ÅíÉêáò~íáçå= ãÉíÜçÇ= é~êíáÅìä~êäó= Ñçê= ëã~ää= ~åÇ= ãÉÇáìã= ëáòÉ= ÄáçãçäÉÅìäÉëK=
mêçíÉáå= ÅÜ~ê~ÅíÉêáò~íáçå=ïáíÜ= ÄçíÜ= ëçäáÇJëí~íÉ= ~åÇ= äáèìáÇJëí~íÉ=kjo= ëéÉÅíêçëÅçéó=
éêçîáÇÉë=ÜáÖÜäó=ÇÉí~áäÉÇ=áåÑçêã~íáçå=çå=íÜÉ=éêçíÉáå=ëíêìÅíìêÉ=~ë=ïÉää=~ë=íÜÉ=éêçíÉáåJ
km=ÄáåÇáåÖ=ÉîÉåí=~í=ãçäÉÅìä~ê=äÉîÉä=ÇÉí~áäK=eçïÉîÉêI=ëçéÜáëíáÅ~íÉÇ=Ç~í~=~å~äóëáë=~ë=






éêçéÉêíáÉë= ~ë= ãçêÉ= ÄçìåÇ= éêçíÉáå= ãçäÉÅìäÉë= ëáãéäó= áåÅêÉ~ëÉ= íÜÉ= ÜóÇêçÇóå~ãáÅ=
Çá~ãÉíÉê= çÑ=kmëK=qÜáë= áåÅêÉ~ëÉ= ÅçìäÇ=ÄÉ= Å~éíìêÉÇ= Ñçê= Éñ~ãéäÉ=ïáíÜ=Çóå~ãáÅ= äáÖÜí=
ëÅ~ííÉêáåÖ= EaipFK= få= Ñ~ÅíI= ëÉîÉê~ä= ëíìÇáÉë=ìíáäáòÉÇ=aip= íç=ÇÉãçåëíê~íÉ= íÜÉ=ÉñíÉåí=çÑ=
Åçêçå~=Ñçêã~íáçå=~ë=~=ÑìåÅíáçå=çÑ=Çá~ãÉíÉê=xUOIUPzK=^ë=äçåÖ=~ë=ãçåçÇáëéÉêëÉ=kmë=~êÉ=
ìëÉÇ= ~åÇ= íÜÉ= ëáòÉ= çÑ= kmë= ~êÉ= ÇáëíáåÅíáîÉäó= ÇáÑÑÉêÉåí= íÜ~å= ãçëí= çÑ= íÜÉ= éêçíÉáåë= áå=
ëçäìíáçåI=aip=Å~å=éêçîáÇÉ=Åçêçå~=Éîçäìíáçå=áåÑçêã~íáçåK=^äíÜçìÖÜ=É~ëó=çéÉê~íáçå=áë=
íÜÉ= ÄáÖÖÉëí= ~Çî~åí~ÖÉ= çÑ=aipI= íÜÉ=ãÉíÜçÇ= áë= ÜáÖÜäó= ëìëÅÉéíáÄäÉ= íç= çîÉêÉëíáã~íáåÖ=
ä~êÖÉê= ëáòÉÇ= Åçåí~ãáå~íáçåë= ~åÇ= ~ÖÖêÉÖ~íáçåë= ÄÉÅ~ìëÉ= äáÖÜí= ëÅ~ííÉêáåÖ= áåíÉåëáíó= áë=
















çÑ= ÄçìåÇ= éêçíÉáåëK= bñéÉêáãÉåí~ä= éêçíçÅçä= ëáãéäó= áåÅäìÇÉë= áåÅìÄ~íáçå= çÑ= kmë= áå=
éêçíÉáå=ëçäìíáçå=ÑçääçïÉÇ=Äó=ÅÉåíêáÑìÖ~íáçå=íç=ï~ëÜ=çÑÑ=ÑêÉÉ=éêçíÉáåëK=qÜÉå=ÇÉëçêéíáçå=
çÑ= éêçíÉáåë= ï~ë= Ñ~Åáäáí~íÉÇ= Äó= ÇÉëíêçóáåÖ= íÜÉ= kmë= çê= ëáãéäó= ë~íìê~íáåÖ= ïáíÜ=ãçêÉ=
~ÑÑáåáíó=äáÖ~åÇë=xUSzK=qÜÉ=~ãçìåí=çÑ=éêçíÉáå=ï~ë=íÜÉå=èì~åíáÑáÉÇ=Äó=_`^=~ëë~ó=ïÜÉêÉ=
êÉÇìÅíáçå=çÑ=`ìOH=íç=`ìNH=áå=~äâ~äáåÉ=ëçäìíáçå=êÉëìäíë=áå=ÅçäçêáãÉíêáÅ=êÉ~Åíáçå=çÑ=_`^=




ÄìÑÑÉêëI= áí= Ñ~áäë= íç=ÄÉ=Åçëí=~åÇ=íáãÉ=ÉÑÑÉÅíáîÉ=Åçãé~êÉÇ=íç=çíÜÉê=ÅçäçêáãÉíêáÅ=~ëë~óë=
ëìÅÜ=~ë=_ê~ÇÑçêÇ=~ëë~ó=xSSIUTzK=vÉíI=~ë=íÜÉëÉ=ãÉíÜçÇë=áåÅäìÇÉë=ëÉé~ê~íáçå=çÑ=éêçíÉáåJ















çÑ= É~ÅÜ=éêçíÉáåëÛ= ~ÄìåÇ~åÅÉK= få=jp=Ä~ëÉÇ=ãÉíÜçÇëI= ÉñÅÉéí= Ñçê= ëçãÉ= ëíìÇáÉë=ïáíÜ=
éçäóãÉêáÅ=kmë=xVPzI=ÖÉåÉê~ääó=éêçíÉáåë=~êÉ=ÇÉí~ÅÜÉÇ=Ñêçã=kmë=Ñáêëí=~åÇ=íÜÉå=ÇáÖÉëíÉÇ=
ïáíÜ= íÜÉ=ÜÉäé= çÑ= íêóéëáåK= qÜÉ= êÉëìäíáåÖ= ëã~ää= éÉéíáÇÉ= Ñê~ÖãÉåíë= ~êÉ= áçåáòÉÇ= áå= íÜÉ=
ëéÉÅíêçãÉíÉê=~åÇ=íÜÉ=Ç~í~=áë=êÉÅçåëíêìÅíÉÇ=íç=çÄí~áå=É~ÅÜ=éêçíÉáå=áÇÉåíáíóK=^äíÜçìÖÜ=
ÅçåîÉåíáçå~ä=jp=Å~å=ÄÉ=ìëÉÇ= íç= áÇÉåíáÑó=éêçíÉáåëI=èì~åíáí~íáîÉ=jp=ï~ë=ÇÉîÉäçéÉÇ=
ÉáíÜÉê= Äó= ä~ÄÉäáåÖ= íÜÉ= éÉéíáÇÉ= Ñê~ÖãÉåíë= ïáíÜ= áëçíçéÉë= çê= ÅçìåíáåÖ= íÜÉ=
ÅÜêçã~íçÖê~éÜáÅ= éÉ~âë= áå= ~= ä~ÄÉäJÑêÉÉ= ã~ååÉê= xUQzK= qÜáë= ãÉíÜçÇ= Å~å= ~äëç= ÄÉ=













Å~ìëÉ=çéÉåáåÖ=ìé= íÜÉ= ëÉÅçåÇ~êó= ëíêìÅíìêÉ=çÑ=éêçíÉáå=~åÇ= íÜìë= êÉëìäí= áå= äçëáåÖ= íÜÉ=
éêçíÉáå= ÅçåÑçêã~íáçåK= qÜÉ= ÇÉÖêÉÉ= çÑ= íÜÉ= áåîçäîÉãÉåí= çÑ= íÜÉëÉ= áåíÉê~Åíáçåë= ã~ó=
ÇÉéÉåÇ=çå= íÜÉ= ëáòÉ= ~åÇ= ëìêÑ~ÅÉ= ÑìåÅíáçå~äáíó= çÑ=kmë= xVQzK= cêçã=~= íÜÉêãçÇóå~ãáÅ=
éçáåí=çÑ=îáÉïI=éêçíÉáåë=~êÉ=~íí~ÅÜáåÖ=íÜÉ=kmë=ëìêÑ~ÅÉ=ëéçåí~åÉçìëäó=ïáíÜ=~=ÅÉêí~áå=
ÄáåÇáåÖ=ÉåÉêÖó=E?dFK=eáÖÜ=î~äìÉë=çÑ=?d=êÉéêÉëÉåíë=ëíêçåÖ=ÄáåÇáåÖ=ïáíÜ=Åçãé~ê~íáîÉäó=






























íÜáë= ãçíáî~íáçåI= ëÉîÉê~ä= ãÉíÜçÇçäçÖáÉë= Ü~îÉ= ÄÉÉå= ëìÖÖÉëíÉÇ= íç= ÅÜ~ê~ÅíÉêáòÉ=
íÜÉêãçÇóå~ãáÅ=~åÇ=âáåÉíáÅë=é~ê~ãÉíÉêë=çÑ=é~êíáÅìä~ê=éêçíÉáå=Ó=km=é~áêëK==
=
få= íÉêãë=çÑ= áåíÉê~Åíáçå=âáåÉíáÅëI= É~êäáÉêI=a~ïëçå=ÉíK= ~äK= éáçåÉÉêÉÇ=çå=~ééäóáåÖ= ëáòÉ=
ÉñÅäìëáçå= ÅÜêçã~íçÖê~éÜó= Epb`F= ëÉé~ê~íáçå= ãÉíÜçÇ= áå= ÇÉíÉêãáå~íáçå= çÑ=
~ÇëçêéíáçåLÇÉëçêéíáçå=ê~íÉë=Ñçê=éêçíÉáå=~íí~ÅÜãÉåí=íç=kmë=xVUzK=qÜÉ=Éäìíáçå=éêçÑáäÉ=
çÑ= kmJéêçíÉáå= ãáñíìêÉ= áë= íóéáÅ~ääó= ÇÉéÉåÇÉåí= çå= Ñäçï= ê~íÉI= kmëÛ= ã~ëë= ~ë= ïÉää= ~ë=
ÇáëëçÅá~íáçå=ê~íÉ=çÑ=éêçíÉáåëK=få=Å~ëÉ=çÑ=ëäçï=ÇáëëçÅá~íáçåI=éêçíÉáåë=ëí~ó=~í=kmë=ëìêÑ~ÅÉ=
ÇìêáåÖ=íÜÉ=Éäìíáçå=~åÇ=Ñçêã=Ä~åÇë=ëáãáä~ê=éçëáíáçå=ïáíÜ=kmë=~äçåÉK=få=Åçåíê~ëíI=Ñ~ëí=
ÇáëëçÅá~íÉÇ= éêçíÉáåë= ê~íÜÉê= Ñ~ää= ÄÉÜáåÇ= ~åÇ= âÉÉé= íÜÉáê= éçëáíáçå= ëáãáä~ê= íç= éêçíÉáå=
áåàÉÅíÉÇ=~äçåÉK=fåíÉêãÉÇá~íÉ=ê~íÉ=Åçåëí~åíë=êÉëìäí=áå=ÇáîáÇÉÇ=çê=ëãÉ~êÉÇ=Ä~åÇë=áå=íÜÉ=




éêçíÉáå= âáåÉíáÅë=ïÜÉêÉ= çåÉ= éêçíÉáå= áë= ÑáñÉÇ= çå= ~= ÖçäÇ= ëìÄëíê~íÉ= ä~óÉêÉÇ= çå= ~= Öä~ëë=
ëìééçêí= îá~= Åçî~äÉåí= ÄçåÇI= ïÜáäÉ= íÜÉ= çíÜÉê= éêçíÉáå= ëçäìíáçå= áë= áåíêçÇìÅÉÇK=
pìÄëÉèìÉåí= êÉÑê~ÅíáîÉ= áåÇÉñ= ÅÜ~åÖÉ= çå= íÜÉ= ëìêÑ~ÅÉ= ~ë= íÜÉ=ãçäÉÅìäÉë= ÄáåÇ= Å~å= ÄÉ=













cáÖìêÉ= OKQW= ~F= háåÉíáÅë= çÑ= éêçíÉáåJå~åçé~êíáÅäÉ= áåíÉê~Åíáçåë= Å~å= ÄÉ=ãÉ~ëìêÉÇ= ïáíÜ= ëìêÑ~ÅÉ=
Ä~ëÉÇ=ãÉíÜçÇëI= ëìÅÜ= ~ë= ëìêÑ~ÅÉ= éä~ëãçå= êÉëçå~åÅÉK= ~F= _ó= ÑäçïáåÖ= ~= éêçíÉáå= ëçäìíáçåI= íÜÉ=
êÉÑê~ÅíáîÉ= áåÇÉñ= ÅÜ~åÖÉ= Å~å= ÄÉ= ãÉ~ëìêÉÇ= ìéçå= ÄáåÇáåÖ= çÑ= éêçíÉáå= íç= ëìêÑ~ÅÉ= Ñáñ~íÉÇ=


















ÜáÖÜäó= ëÉåëáíáîÉ= éáÉòçÉäÉÅíêáÅ= ãáÅêçÄ~ä~åÅÉK= cçê= Éñ~ãéäÉI= jr^= Åç~íÉÇ= kmë= ~êÉ=








~ë= ÜáåÇê~åÅÉ= çÑ= í~êÖÉíáåÖ= ~ÄáäáíáÉë= ~ë= ïÉää= ~ë= ~äíÉêáåÖ= íÜÉ= ÄáçÇáëíêáÄìíáçå= çÑ= kmëK=
s~êáçìë=ÅÜ~ê~ÅíÉêáò~íáçå=ãÉíÜçÇçäçÖáÉë=ïÉêÉ=ëìÖÖÉëíÉÇ=íç=ëÜÉÇ=äáÖÜí=çå=kmJéêçíÉáå=
áåíÉê~Åíáçåë=Ñêçã=ÇáÑÑÉêÉåí=éÉêëéÉÅíáîÉë=ëìÅÜ=~ë=íÜÉêãçÇóå~ãáÅëI=âáåÉíáÅë=çê=éêçíÉáå=
ÅçãéçëáíáçåK=aóå~ãáÅ=å~íìêÉ= çÑ= íÜÉëÉ= áåíÉê~Åíáçåë= ~åÇ= áåÜÉêÉåí= ÜÉíÉêçÖÉåÉáíó= áå=













o~éáÇ= ÇÉîÉäçéãÉåí= çÑ= åçîÉä= å~åçã~íÉêá~äë= Ñçê= å~åçãÉÇáÅáåÉ= ~ééäáÅ~íáçåë= Ü~îÉ=
åÉÅÉëëáí~íÉÇ= íÜçêçìÖÜ= ÅÜ~ê~ÅíÉêáò~íáçå= ãÉíÜçÇçäçÖáÉë= íç= ÄìáäÇ= éêçéÉê= ëíêìÅíìêÉJ
éêçéÉêíó= êÉä~íáçåëÜáéëK= `ìêêÉåíäó= íÜÉêÉ= áë= åçí= ~= çåÉJãÉíÜçÇJÑçêJ~ää= ~ééêç~ÅÜ= Äìí=
ê~íÜÉê=ÇáÑÑÉêÉåí=íÉÅÜåáèìÉë=~êÉ=ÅçãÄáåÉÇ=íç=Ñìääó=ÇÉëÅêáÄÉ=kmëÛ=ëáòÉI=ÇÉåëáíóI=ëÜ~éÉI=











jçêÉ= íÜ~å= ~= ÅÉåíìêó= ~ÖçI= qÜÉçÇçêÉ= pîÉÇÄÉêÖI= áå= Üáë= mÜa= ÇáëëÉêí~íáçåI= éêçîáÇÉÇ=
ÅçåîáåÅáåÖ=ÉîáÇÉåÅÉ=Ñçê=íÜÉ=î~äáÇáíó=çÑ=báåëíÉáå=~åÇ=pÅÜìãçäçïëâáÛë=ã~íÜÉã~íáÅ~ä=





Úìäíê~ÅÉåíêáÑìÖ~íáçåÛ= ~ééêç~ÅÜ=Éå~ÄäÉÇ= íÜÉã= íç=~å~äóòÉ=îÉêó= ëã~ää= ÅçääçáÇë= Eáå= íÜÉ=
çêÇÉê= çÑ= NM= å~åçãÉíÉêëF= íÜ~í= ïÉêÉ= ÉñíêÉãÉäó= ÇáÑÑáÅìäí= íç= ëÉÇáãÉåí= ~í= íÜ~í= íáãÉK=
^ÇÇáíáçå~ä=çéíáÅ~ä=~éé~ê~íìë=ï~ë= áãéä~åíÉÇ= áå= íÜÉ=ÅÉåíêáÑìÖÉ= íç= íê~Åâ= íÜÉ= ëçäìíáçå=
ìåÇÉê=ÜáÖÜ=ÅÉåíêáÑìÖ~ä=ÑáÉäÇ=ïÜáÅÜ=ÑçìåÇÉÇ=íÜÉ=Ä~ëáë=Ñçê=^r`K=cêçã=íÜÉ=ëí~êíI=^r`=
ëáãéäó= é~îÉÇ= íÜÉ= ï~ó= Ñçê= ÅÜ~ê~ÅíÉêáò~íáçå= çÑ= ~åó= ëã~ää= ëçäìíÉë= Ñêçã= ëóåíÜÉíáÅ=
ã~ÅêçãçäÉÅìäÉë= íç=kmëI=ÜçïÉîÉêI= áí= Ö~áåÉÇ=ÜìÖÉ=éçéìä~êáíó= áå=~Å~ÇÉãáÅ= êÉëÉ~êÅÜ=
çåäó=~ÑíÉê=áí=ï~ë=ëÜçïå=íç=ÄÉ=îÉêë~íáäÉ=íççä=Ñçê=éêçíÉáå=ÅÜ~ê~ÅíÉêáò~íáçåK=cçê=íÜÉ=Ñáêëí=
íáãÉI= pîÉÇÄÉêÖ= ëÜçïÉÇ= íÜ~í= ~= éêçíÉáå= ëçäìíáçå= áë= ÜçãçÖÉåÉçìë= ~åÇ= Ü~îÉ= ïÉääJ
ÇÉÑáåÉÇ=ãçäÉÅìä~ê=ïÉáÖÜí=ïÜáÅÜ=ï~ë=Åçåíê~êá~å=íç=íÜÉ=Åçããçå=ÅçåÅÉéíáçåK=eÉ=ï~ë=




éêçéÉêíáÉë=çÑ=ÄáçãçäÉÅìäÉë=~åÇ=éçäóãÉêáÅ= ëóëíÉãë=é~êíáÅìä~êäó=~ë=~= êÉëìäí=çÑ= ê~éáÇ=
ÇÉîÉäçéãÉåíë= áå= ÄáçíÉÅÜåçäçÖó= ÑáÉäÇK= qçÖÉíÜÉê= ïáíÜ= íÜÉ= êÉÅÉåí= ~Çî~åÅÉãÉåíë= çå=
å~åçíÉÅÜåçäçÖóI= ^r`= ÄÉÅ~ãÉ= çåÅÉ= ãçêÉ= ~å= áãéçêí~åí= å~åçã~íÉêá~ä=
ÅÜ~ê~ÅíÉêáò~íáçå= ãÉíÜçÇ= áå= ÅçääçáÇ~ä= ÑçêãK= aÉåëáíó= ~åÇ= ãçäÉÅìä~ê= ïÉáÖÜíJÄ~ëÉÇ=







få= ^r`= ÅÉääI= ë~ãéäÉ= ëçäìíáçå= áë= ëìÄàÉÅíÉÇ= íç= ÜáÖÜ= Öê~îáí~íáçå~ä= ÑáÉäÇë= áãé~êíÉÇ= Äó=




íÜÉ= Äçííçã= çÑ= íÜÉ= ÅÉää= ïáíÜ= ~= ÅÉêí~áå= ê~íÉ= ïÜáÅÜ= áë= Å~ääÉÇ= ëÉÇáãÉåí~íáçå= îÉäçÅáíó=
EcáÖìêÉ=PKNFK=pîÉÇÄÉêÖ=Ñçêãìä~íÉÇ=íÜáë=ãçíáçå=Äó=êÉä~íáåÖ=íÜÉ=ëÉÇáãÉåí~íáçå=îÉäçÅáíó=
çÑ= ëçäìíÉ= é~êíáÅäÉë= ïáíÜ= íÜÉáê= ãçäÉÅìä~ê= ïÉáÖÜí= ~åÇ= ÇÉåëáíó= ïÜáäÉ= ÅçìéäáåÖ= ïáíÜ=
píçâÉëJbáåëíÉáå= êÉä~íáçå= Ñçê= ëéÜÉêáÅ~ä= é~êíáÅäÉë= êÉëìäíÉÇ= ~= ÜóÇêçÇóå~ãáÅ= ëáòÉ=
áåÑçêã~íáçå=~ë=~=ÑìåÅíáçå=çÑ=ëÉÇáãÉåí~íáçå=ÅçÉÑÑáÅáÉåí=EëFW=
= ?????????? ? ? ???? ? ?= = EPKNF=
=
bîçäìíáçå=çÑ= ëçäìíáçåÛë= ÅçåÅÉåíê~íáçå=ÇáëíêáÄìíáçå=çîÉê= íáãÉ=ÇìêáåÖ= ÅÉåíêáÑìÖ~íáçå=
ï~ë=ÜáëíçêáÅ~ääó=ãçåáíçêÉÇ=ïáíÜ=pÅÜäáÉêÉå=çéíáÅë=Äìí=ãçêÉ=êÉÅÉåíäó=_ÉÅâã~å=`çìäíÉê=
ÅçããÉêÅá~äáòÉÇ= ui^Luif= áåëíêìãÉåí= ïÜáÅÜ= Éå~ÄäÉë= ~ÄëçêÄ~åÅÉ= ~åÇ= o~óäÉáÖÜ=
















cáÖìêÉ= PKNW= ~F= pÅÜÉã~íáÅ= îáÉï= çÑ= _ÉÅâã~å= `çìäíÉê?= ~å~äóíáÅ~ä= ìäíê~ÅÉåíêáÑìÖ~íáçå= E^r`F=
ÅçãéçëÉÇ= çÑ= íÜêÉÉ= ã~áå= ÅçãéçåÉåíëW= EáF= ~= äáÖÜí= ëçìêÅÉ= ÅçååÉÅíÉÇ= íç= ÇáÑÑê~Åíáçå= Öê~íáåÖ=






êÉëìäíë= ~= ÇÉéäÉíáçå= çÑ= ë~ãéäÉ= Ñêçã= íÜÉ= äáèìáÇ= Ó= ~áê= áåíÉêéÜ~ëÉ= ~åÇ= ÅêÉ~íÉ= ~= ëÜ~êéI=
ëáÖãçáÇ~ä= ëÜ~éÉ= ëÉÇáãÉåí~íáçå=ÄçìåÇ~êó=ïÜáÅÜ= êÉéêÉëÉåíë=~= ê~Çá~ä= ÅçåÅÉåíê~íáçå=
éêçÑáäÉ=ÅEêIíF=áå=íÜÉ=ÅÉääK=qÜÉ=ê~íÉ=çÑ=íÜÉ=ãçîÉãÉåí=çÑ=ëÉÇáãÉåí~íáçå=ÄçìåÇ~êó=áë=ìëÉÇ=
íç= Å~äÅìä~íÉ= íÜÉ= ëÉÇáãÉåí~íáçå= ÅçÉÑÑáÅáÉåí= ïÜáÅÜ= áë= ÇáêÉÅíäó= êÉä~íÉÇ= íç= ãçäÉÅìä~ê=
`Ü~éíÉê=P=Ó=^r`=~ë=~=k~åçã~íÉêá~ä=`Ü~ê~ÅíÉêáò~íáçå=qççä=
? PP=
ïÉáÖÜí= EëáòÉ= Ñ~ÅíçêI=jF= ~åÇ= ÑêáÅíáçå~ä= ÅçÉÑÑáÅáÉåí= EëÜ~éÉ= Ñ~ÅíçêI= ÑFK= qÜÉ= ëéêÉ~Ç= çÑ=
ëÉÇáãÉåí~íáçå=ÄçìåÇ~êóI=çå=íÜÉ=çíÜÉê=Ü~åÇI=áë=~ííêáÄìíÉÇ=íç=íÜÉ=ÇáÑÑìëáçå=çÑ=ëçäìíÉ=
é~êíáÅäÉë=çê=ÜáÖÜ=éçäóÇáëéÉêëáíó=çÑ=é~êíáÅäÉ=ëáòÉ=áå=íÜÉ=ë~ãéäÉK=aáÑÑìëáçå~ä=Äêç~ÇÉåáåÖ=
Å~å= íÜÉå= ÄÉ= Éñíê~ÅíÉÇ= Ñêçã= íÜÉ= ê~ï= Ç~í~= íÜêçìÖÜ= Ç~í~= ~å~äóëáë= éêçíçÅçäëK= ps=









ÉèìáäáÄêáìã= Åçåëí~åíë= çÑ= éêçíÉáåJéêçíÉáå= áåíÉê~Åíáçåë= xRSIRTzK= qÜÉçêÉíáÅ~ääóI= pb=
ãÉíÜçÇ=áë=ãçêÉ=êçÄìëí=íÜ~å=ps=ÉñéÉêáãÉåíë=Ñçê=Å~äÅìä~íáçå=çÑ=ãçä~ê=ã~ëë=ÄÉÅ~ìëÉ=áí=
ÇçÉë= åçí= êÉäó= çå= ~= éêáçêá= ÇÉåëáíó= çê= ÑêáÅíáçå~ä= ÅçÉÑÑáÅáÉåí= áåÑçêã~íáçåK= sÉêó= äçåÖ=
ÉñéÉêáãÉåí~ä= íáãÉë= Eáå= íÜÉ= çêÇÉê= çÑ= Ç~óëFI= ÜçïÉîÉêI= êÉåÇÉê= pb= ÉñéÉêáãÉåíë=
áãéê~ÅíáÅ~ä= Ñçê= ãçëí= km= ~å~äóëáëK= vÉíI= íÜÉ= ëíìÇáÉë= íÜ~í= ÇÉã~åÇ= ÜáÖÜ= ÇÉÖêÉÉ= çÑ=












çÑ= íÜÉ= ëÉÇáãÉåí~íáçå= ÄçìåÇ~êáÉëK= ^ãçåÖ= ãìäíáéäÉ= Ç~í~= ~å~äóëáë= ãÉíÜçÇçäçÖáÉëI=





få= NVOVI= i~ãã= Ñçêãìä~íÉÇ= ~= é~êíá~ä= ÇáÑÑÉêÉåíá~ä= Éèì~íáçå= ïÜáÅÜ= ÇÉëÅêáÄÉë= íÜÉ=
Éîçäìíáçå=çÑ=ëÉÇáãÉåí~íáçå=ÄçìåÇ~êáÉë=áå=~=ëÉÅíçêJëÜ~éÉÇ=ÅÉåíêáÑìÖ~ä=ÅÉää=xRUzW==
= ???? ? ? ?????? ? ?? ???? ? ??? ? ???? ? ?? = = EPKOF=
=
ïÜÉêÉ= ÅI= a= ~åÇ= ë= ~êÉ= ÅçåÅÉåíê~íáçåI= ÇáÑÑìëáçå= ÅçÉÑÑáÅáÉåí= ~åÇ= ëÉÇáãÉåí~íáçå=
ÅçÉÑÑáÅáÉåíI=êÉëéÉÅíáîÉäóK=qÜÉ=ÅçåÅÉåíê~íáçå=ÇáëíêáÄìíáçå=áë=êÉéêÉëÉåíÉÇ=~ë=~=ÑìåÅíáçå=
çÑ= íáãÉI= íI= ~åÖìä~ê= îÉäçÅáíóI= ?= ~åÇ= ê~Çáìë= Ñêçã= íÜÉ= ÅÉåíÉê= çÑ= êçí~íáçåI= ?K= i~ãã=
Éèì~íáçå= ÇçÉë= åçí= Ü~îÉ= ~åó= Éñ~Åí= ~å~äóíáÅ~ä= ëçäìíáçåë= ~åÇ= ÜáëíçêáÅ~ääó= çåäó=
~ééêçñáã~íÉ= ëçäìíáçåë= ïÉêÉ= ~ÅÜáÉîÉÇK= få= ëìÅÜ= Å~äÅìä~íáçåëI= íÜÉ= ÉÑÑÉÅí= çÑ= Ä~ÅâJ
ÇáÑÑìëáçå= ~åÇ= íÜÉ= êÉí~êÇ~íáçå= çÑ= ê~Çá~ä=ãáÖê~íáçå= Äó= ~= êÉÅí~åÖìä~ê= ÅÉää= ï~ääë= ïÉêÉ=
ìëì~ääó= áÖåçêÉÇ= xRVzK= oÉÅÉåíäóI= íÜÉ= ~î~áä~Äáäáíó= çÑ= éçïÉêÑìä= ÅçãéìíÉêë= êÉåÇÉêÉÇ=
Éëí~ÄäáëÜáåÖ=åÉï=éêçíçÅçäë=íç=ëçäîÉ=i~ãã=Éèì~íáçå=îá~=åìãÉêáÅ~ä=~å~äóëáëK=pÅÜìÅâ=
ÉíK=~äK=éáçåÉÉêÉÇ=çå=áãéäÉãÉåíáåÖ=ëçÑíï~êÉ=é~Åâ~ÖÉë=ëìÅÜ=~ë=pbacfq=~åÇ=pbame^q=
íÜ~í= Å~äÅìä~íÉ= íÜÉ= ëÉÇáãÉåí~íáçå= ÅçÉÑÑáÅáÉåí= ÇáëíêáÄìíáçå= ÑìåÅíáçå= Äó= ÑáííáåÖ= íç= íÜÉ=
Ç~í~=xVMJVOzK=táíÜ=íÜÉ=~ëëìãéíáçå=çÑ=Åçåëí~åí=ëÜ~éÉ=Ñ~ÅíçêI=áKÉK=ÑêáÅíáçå~ä=ê~íáç=E????F=
Ñçê= ~ää= ëéÉÅáÉëI= íÜÉ= éêçÖê~ã= Éëíáã~íÉë= íÜÉ= d~ìëëá~å= éçéìä~íáçå= Ñçê= É~ÅÜ= ëéÉÅáÉëÛ=
`Ü~éíÉê=P=Ó=^r`=~ë=~=k~åçã~íÉêá~ä=`Ü~ê~ÅíÉêáò~íáçå=qççä=
? PR=
ÅçêêÉëéçåÇáåÖ= ëJî~äìÉë= ~åÇ= éêçîáÇÉë= ?ÅEëF= ÇáëíêáÄìíáçåÒK= qÜÉ= ÅEëF= ÇáëíêáÄìíáçå=
ÉÑÑÉÅíáîÉäó=êÉãçîÉë=ÇáÑÑìëáçå~ä=Äêç~ÇÉåáåÖ=ÇìÉ=íç=ÜáÖÜ=ÇáÑÑìëáçå=ÅçÉÑÑáÅáÉåíë=íÜêçìÖÜ=





ÜÉíÉêçJ= ~ëëçÅá~íáçåLÇáëëçÅá~íáçå= ëÜçìäÇ= ÄÉ= Ü~åÇäÉÇ= ïáíÜ= Å~êÉ= ~ë= áí= Å~å= êÉëìäí=
áåÅçêêÉÅí= áåíÉêéêÉí~íáçåëK= låÉ= çÑ= íÜÉ= áãéçêí~åí= êÉã~êâë= çÑ= íÜÉ= éêÉëÉåÅÉ= çÑ=
Çóå~ãáÅ~ääó= áåíÉê~ÅíáåÖ= ëéÉÅáÉë= áå= ë~ãéäÉ= ëçäìíáçå= áë= ~= ëóëíÉã~íáÅ= åçáëÉ= áå= íÜÉ=
êÉëìäíáåÖ= ÑáíI= ìëì~ääó= áÇÉåíáÑáÉÇ= ~ë= Çá~Öçå~ä= é~ííÉêå= áå= êÉëáÇì~ä= Äáíã~é= xVMzK=





få= çêÇÉê= íç= ÇÉÅçåîçäìíÉ= ÇáÑÑìëáçå= ÇÉéÉåÇÉåí= Äêç~ÇÉåáåÖ= Ñêçã= ëÉÇáãÉåí~íáçå=
ÄçìåÇ~êáÉëI= î~å=eçäÇÉ=~åÇ=tÉáëÅÜÉí=ÇÉîÉäçéÉÇ=~= Öê~éÜáÅ~ä= Éñíê~éçä~íáçå=ãÉíÜçÇ=
ïáíÜ=Ñ~ëí=~åÇ=É~ëáäó=~ééäáÅ~ÄäÉ=éêçíçÅçä=xVQzK=få=íÜÉçêóI=~ë=íáãÉ=~ééêç~ÅÜÉë=áåÑáåáíóI=
~ää=ëéÉÅáÉë=ïáíÜ=ÇáÑÑÉêÉåí=ëJî~äìÉë=ïçìäÇ=ÄÉ=ëÉé~ê~íÉÇK=qÜÉêÉÑçêÉI=Éñíê~éçä~íáçå=çÑ=íÜÉ=












å~åçé~êíáÅäÉëK= ÅF= íÜÉ= êÉëìäí= çÑ= ÄçíÜ= i~ããJÉèì~íáçå= ~åÇ= î~å= eçäÇÉJtÉáëÅÜÉí= ~å~äóëáë=
çîÉêä~áÇI=êÉÑK=xVTzI=éÉêãáëëáçå=Ñêçã=táäÉóK==
=






^ë= ~= êÉÑÉêÉåÅÉ= ëíìÇóI= íÜÉ= éÉêÑçêã~åÅÉ= Åçãé~êáëçå= Ü~ë= ÄÉÉå= êÉÅÉåíäó= Å~êêáÉÇ= çìí=














^r`= ÅÉää= îá~= áåíÉêÑÉêçãÉíÉê= íÜ~í= áë= ÅçããÉêÅá~ääó= ~î~áä~ÄäÉ= áå= _ÉÅâã~å= `çìäíÉê=
ui^Luif=áåëíêìãÉåíëK=fåíÉêÑÉêÉåÅÉ=Ç~í~I= áå=Ñ~ÅíI=~êÉ=âåçïå=íç=ÄÉ=ãçêÉ=êçÄìëí=ïáíÜ=
ÄÉííÉê= ëáÖå~ä= íç= åçáëÉ= ê~íáç= íÜ~å= ~ÄëçêÄ~åÅÉ= çéíáÅëK= få= o~óäÉáÖÜ= áåíÉêÑÉêÉåÅÉI= íÜÉ=
ÅçåÅÉåíê~íáçå= ÇÉéÉåÇÉåí= ëáÖå~ä= ÄÉÜ~îÉë= ãçêÉ= äáåÉ~êäó= ~í= ÜáÖÜ= ÅçåÅÉåíê~íáçåë=
Åçãé~êÉÇ=íç=äáÖÜí=~ÄëçêéíáçåK=^äíÜçìÖÜI=êÉÑê~ÅíçãÉíêáÅ=ãÉíÜçÇë=~êÉ=~Çî~åí~ÖÉçìë=













ÄÉáåÖ= ëéÜÉêáÅ~ä= çê= åçíK= eçïÉîÉêI= Ñçê= pálO= å~åçé~êíáÅäÉëI= íÜÉêÉ= áë= ~= ÇáëÅêÉé~åÅó= áå= äëJÖEëF=
ãÉíÜçÇK=oÉÑK=xVRz=ïáíÜ=íÜÉ=éÉêãáëëáçå=çÑ=táäÉóK=
=







áë= ëáãáä~ê= íç=~ÄëçêÄ~åÅÉ=çéíáÅë=~åÇ=psLpb=ÉñéÉêáãÉåíë= Å~å=ÄÉ= êÉäá~Ääó= Å~êêáÉÇ=çìí=
ïáíÜ=ÜáÖÜ=~ÅÅìê~ÅóK===
=
få= ~ÇÇáíáçå= íç= ÅçåîÉåíáçå~ä= ÇÉíÉÅíáçå= ãÉíÜçÇëI= ~ë= Ñ~ê= ~ë= km= ÅÜ~ê~ÅíÉêáò~íáçå= áë=
ÅçåÅÉêåÉÇI=ÇÉîÉäçéãÉåí=çÑ=ãìäíáï~îÉäÉåÖíÜ=~ÄëçêÄ~åÅÉ=ÇÉíÉÅíáçå= ëóëíÉã= EjtiJ
^r`F= áë= ~êÖì~Ääó= çåÉ= çÑ= íÜÉ=ãçëí= áãéçêí~åí= ÅçåíêáÄìíáçåë= áå= ^r`= ÑáÉäÇ= xNNNzK= få=
Åçåíê~ëí= íç= ìé= íç= ã~ñáãìã= P= ÇáÑÑÉêÉåí= ï~îÉäÉåÖíÜë= ÅÜçáÅÉ= áå= ÅçåîÉåíáçå~ä=
~ÄëçêÄ~åÅÉ= çéíáÅëI=jtiJ^r`= ~ääçïë= íç= ÅçääÉÅí= íÜÉ= ÅçãéäÉíÉ=rsJsáë= ëéÉÅíêìã= çÑ=
É~ÅÜ=ëéÉÅáÉë=áå=ëçäìíáçå=ïáíÜ=``a=Å~ãÉê~=áåëí~äãÉåíK=qÜáë=Éå~ÄäÉë=íç=ÅêÉ~íÉ=ãìäíáJ
ÇáãÉåëáçå~ä=Ç~í~=ïáíÜ=ÅçåÅÉåíê~íáçå=ÇáëíêáÄìíáçå=~ë=ïÉää=~ë=~Äëçêéíáçå=ëéÉÅíêìã=~åÇ=
íÜÉêÉÑçêÉ= áëçä~íÉ= ëÉÇáãÉåíáåÖ= ëéÉÅáÉë= ~í= ÜáÖÜÉê= ~ÅÅìê~Åó= xNMMz= EcáÖìêÉ= PKQFK= jçêÉ=
áãéçêí~åíäóI=jti=ÇÉíÉÅíáçå=~ääçïë=ÜóÇêçÇóå~ãáÅ=~å~äóëáë=çÑ=~åáëçíêçéáÅ=kmë=íÜ~í=
Ü~ë= Çáëé~ê~íÉ= äáÖÜí= ~Äëçêéíáçå= ~äçåÖ= ÇáÑÑÉêÉåí= ÉÇÖÉë= ëìÅÜ= ~ë= ÖçäÇ=koë= çê= ÅÜáê~äáíó=
ÇÉéÉåÇÉåí=~Äëçêéíáçå=Ñçê=~=å~åçã~íÉêá~äI=Ñçê=áåëí~åÅÉI=Å~êÄçå=å~åçíìÄÉë=xNMNzK=få=
ÅçãÄáå~íáçå= ïáíÜ= ëéÉÉÇ= ê~ãé= ÉñéÉêáãÉåíëI= jti= ~å~äóëáë= Ñçê= ÉîÉå= ÜáÖÜäó=
éçäóÇáëéÉêëÉ= ë~ãéäÉë= Å~å= ÄÉ= Å~êêáÉÇ= çìí= ïáíÜçìí= ÅçãéäáÅ~íáçå= xNMOzK= ^ää= çÑ= íÜÉëÉ=
~Çî~åí~ÖÉë= ëìÄëí~åíá~ääó= áåÅêÉ~ëÉ= íÜÉ= éçíÉåíá~ä= ~ééäáÅ~Äáäáíó= çÑ= ^r`= áå= km=
ÅÜ~ê~ÅíÉêáò~íáçå= ëíìÇáÉë= ïáíÜ= íÜÉ= ÅçåíêáÄìíáçå= çÑ= ÄçíÜ= räíê~ëÅ~å= ~åÇ= pbacfq=











cáÖìêÉ= PKQW= ~F= páòÉ= ÇÉéÉåÇÉåí= äáÖÜí= ~ÄëçêÄ~åÅÉ= çÑ= `ÇqÉ= å~åçé~êíáÅäÉë= ~åÇ= ÄF= íÜÉáê= OJ
ÇáãÉåëáçå~ä= ëÉÇáãÉåí~íáçå= îÉäçÅáíó= ~å~äóëáë= ~í= QUU= åã= ìëáåÖ= ÅEëIÑLÑMF= ãÉíÜçÇK= ÅF=
jìäíáï~îÉäÉåÖíÜ= ëéÉÅíê~= çÑ= `ÇqÉ= å~åçé~êíáÅäÉë= ãáñíìêÉK= qÜÉ= íÜêÉÉ= ëéÉÅáÉë= ïáíÜ= íÜÉáê=
áåÇáîáÇì~ä=~ÄëçêÄ~åÅÉ=ëéÉÅíê~=~åÇ=ëÉÇáãÉåí~íáçå=ê~íÉë=~êÉ=ÅäÉ~êäó=ÇáëíáåÖìáëÜ~ÄäÉK=oÉÑK=xNMNz=
ïáíÜ=íÜÉ=éÉêãáëëáçå=çÑ=qÜÉ=^ãÉêáÅ~å=`ÜÉãáÅ~ä=pçÅáÉíóK=ÇF=^å=ÉñÉãéä~êó=ÉñéÉêáãÉåí=ïÜÉêÉ=




ÇÉåëáíó= çê= ëÜ~éÉ= áë= ~äãçëí= áåÉîáí~ÄäÉK= tÜáäÉ= ÇÉíÉÅíáåÖ= íÜÉ= ë~ãéäÉ= ÜÉíÉêçÖÉåÉáíó=
íÜêçìÖÜ=ãáÅêçëÅçéáÅ= ~å~äóëáë= ëìÑÑÉêë= Ñêçã= äçï= íÜêçìÖÜéìí= ~åÇ= äÉëë= êÉéêÉëÉåí~íáîÉ=
ëí~íáëíáÅëI=äáÖÜí=ëÅ~ííÉêáåÖ=ãÉíÜçÇë=ëìÅÜ=~ë=Çóå~ãáÅLëí~íáÅ=äáÖÜí=ëÅ~ííÉêáåÖ=EaipLpipF=
~åÇ= å~åçé~êíáÅäÉ= íê~ÅâáåÖ= ~å~äóëáë= Ekq^F= Ü~îÉ= ÄÉÅçãÉ= éçéìä~ê= ÅÜçáÅÉë= Ñçê= Äìäâ=
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`Ü~éíÉê=Q=Ó=j~íÉêá~äë=~åÇ=jÉíÜçÇë=
?RQ=





fåîÉëíáÖ~íáçå= çÑ= íÜÉ=é~ÅâáåÖ=ÇÉåëáíó= çÑ= ëÉäÑJ~ëëÉãÄäÉÇ=ãçåçä~óÉêë= çÑ= ÖçäÇ=kmë=Äó=
íÜáçä~íÉÇ= äáÖ~åÇë= áë= ÅêìÅá~ä= ~ë= áí= Å~å= ~ÑÑÉÅí= íÜÉ= ëìêÑ~ÅÉ= ÅÜ~ê~ÅíÉêáëíáÅë= ÇÉéÉåÇÉåí=
ÄáçéÜóëáÅ~ä=ÄÉÜ~îáçê=çÑ=kmëK=cçê=íÜáëI=qd^=ï~ë=ÉñÅäìëáîÉäó=ìëÉÇ=íç=ÇÉíÉêãáåÉ=ã~ëëJ












äáÖ~åÇëK=eçïÉîÉêI= Åçãé~êáëçå=ïáíÜ=kjo= ~å~äóëáë= êÉîÉ~äÉÇ= íÜ~í= íÜáë=ãÉíÜçÇçäçÖó=
ã~ó= Ü~îÉ= áåÜÉêÉåí= Éêêçêë= ã~áåäó= Éã~å~íáåÖ= Ñêçã= áåëíêìãÉåí~íáçå~ä= Éêêçêë= ~åÇ=
Äêç~ÇÉåÉÇ=ÇÉÅçãéçëáíáçå=ÅìêîÉë=ïÜáÅÜ=ÅçãéäáÅ~íÉë=íÜÉ=ÇÉíÉêãáå~íáçå=çÑ=~ÅÅìê~íÉ=















ê~ï= Ä~íÅÜ= çÑ= é~êíáÅäÉë= íÜ~í= Ü~ë= ~= Äêç~Ç= ëáòÉ= ÇáëíêáÄìíáçåI= áKÉK= Ä~ëÉÇ= çå= ~îÉê~ÖÉ=
Çá~ãÉíÉê= EPKT= åãFK= jçêÉ= ÇÉí~áäÉÇ= ~å~äóëáë= ïáíÜ= ãçêÉ= ÜçãçÖÉåÉçìë= ë~ãéäÉë= áë=












ëéÉÅíê~=ïÉêÉ= ëìÄàÉÅíÉÇ= íç= Ä~ëÉäáåÉ= ëìÄíê~Åíáçå=ïáíÜ= íÜÉëÉ= Ç~í~= ~å~äóëáë= ëçÑíï~êÉë=
ÄÉÑçêÉ= áåíÉÖê~íáçå= çÑ= éÉ~âëK= _ÉÑçêÉ= áåîÉëíáÖ~íáçå= çÑ= äáÖ~åÇ= Åçãéçëáíáçå= çå= kmë=
ëìêÑ~ÅÉI=Ne=kjo=ëéÉÅíêçëÅçéó=ï~ë=ìëÉÇ=íç=áåîÉëíáÖ~íÉ=íÜÉ=ÅäÉ~åäáåÉëë=çÑ=kmë=ë~ãéäÉK=




















~åÇ=Ó`eO= éêçíçåë= ëÉÅçåÇ=åÉ~êÉëí=åÉáÖÜÄçê= íç=plP
J= ÜÉ~Ç= áå=jrpK=qÜÉ= êÉ~ëçå=ïÜó=





ãìÅÜ= äçïÉê= ÇìÉ= íç= íÜÉ= çÅÅìêêÉåÅÉ= çÑ= ëáÇÉ= éêçÇìÅíë= ìåÇÉê= íÜÉëÉ= ÅçåÇáíáçåëK=





ÖçäÇ= ê~íáçI= ëíáêêáåÖ= ê~íÉI= íÉãéÉê~íìêÉI= ê~íÉ= çÑ= ~ÇÇáíáçå= çÑ= êÉÇìÅáåÖ= ~ÖÉåí= ~åÇ=
ÅäÉ~åäáåÉëë= çÑ= Öä~ëëï~êÉF= ÅçåíêáÄìíÉë= íç= ~ÅÜáÉîáåÖ= ãçêÉ= êÉéêçÇìÅáÄäÉ= ëóåíÜÉíáÅ=






póåíÜÉíáÅ= éêçíçÅçäë= çÑ= kmë= Å~å= Ü~îÉ= ÇáÑÑÉêÉåí= çìíÅçãÉ= áå= íÉêãë= çÑ= íÜÉ= çîÉê~ää=
ÜÉíÉêçÖÉåÉáíóK= cçê= Éñ~ãéäÉI= çåÉJéÜ~ëÉ=ãÉíÜçÇ= ÇÉëÅêáÄÉÇ= ~ÄçîÉ= Éãéäçóë= ÉíÜ~åçä=
~åÇ=ãÉíÜ~åçä=~ë=ã~áå=êÉ~Åíáçå=ëçäîÉåí=ïÜáÅÜ=Çç=åçí=ÇáëëçäîÉ=ï~íÉê=ëçäìÄäÉ=jrplq=
~åÇ= ~ääjrp= kmëK= qÜáë= êÉëìäíë= ~å= áããÉÇá~íÉ= éêÉÅáéáí~íáçå= çÑ= éêçÇìÅÉÇ= kmë= ~åÇ=











åìÅäÉ~íáçå= ~åÇ= ÖêçïíÜ= Ñçê= ÉèìáäáÄê~íáçåK= qÜÉëÉ= é~ê~ãÉíÉêë= êÉëìäí= áåÅêÉ~ëÉÇ=
ÜÉíÉêçÖÉåÉáíó= áå=kmë=Ä~íÅÜ= ~åÇ= Éåí~áäë= ÑìêíÜÉê= ëÉé~ê~íáçå=éêçíçÅçä= íç=éÉêÑÉÅí=kmë=
éêáçê= íç= ~ééäáÅ~íáçåK= qç= íÜáë=ãçíáî~íáçåI=ãìäíáéäÉ= ëÉé~ê~íáçå=ãÉíÜçÇçäçÖáÉë= ïÉêÉ=








éêÉÇáÅíÉÇ= Äó= píçâÉëJbáåëíÉáå= Éèì~íáçåK= ^ë= ëáòÉ= ~åÇLçê= ÇÉåëáíó= î~êó= çå= kmëI= íÜÉáê=
_êçïåá~å=ãçíáçå=áå=ÅçääçáÇë=~äëç=ÅÜ~åÖÉ=ÇìÉ=íç=íÜÉáê=ÇáÑÑìëáçå~ä=ÅçÉÑÑáÅáÉåí=ÅÜ~åÖÉëK=
iÉîÉê~ÖáåÖ=íÜáë=êÉä~íáçå=ã~ó=Éå~ÄäÉ=íç=ëÉé~ê~íÉ=kmë=ïáíÜ=êÉëéÉÅí=íç=ëáòÉ=çê=ÇÉåëáíó=
ÇÉéÉåÇáåÖ= çå= íÜÉ= ãÉíÜçÇçäçÖó= ìëÉÇK= få= íÜáë= íÜÉëáëI= ÇÉåëáíó= Öê~ÇáÉåí=
ìäíê~ÅÉåíêáÑìÖ~íáçå= EadrF= éêçíçÅçä= ï~ë= ìëÉÇ= íç= ëÉé~ê~íÉ= é~êíáÅìä~êäó= çåÉJéÜ~ëÉ=





qÜÉ= Ä~ëáÅ= éêáåÅáéäÉ= çÑ= adr= êÉäáÉë= çå= íÜÉ= ÅçêêÉä~íáçå= ÄÉíïÉÉå= íÜÉ= ëÉÇáãÉåí~íáçå=
ÄÉÜ~îáçê=çÑ=kmë=~åÇ=íÜÉáê=ëáòÉ=~åÇ=ÇÉåëáíó=~ë=ëìÖÖÉëíÉÇ=Äó=píçâÉëÛ=i~ïW====




íÜìë= ÇÉéÉåÇë= çå= íÜÉ= ëáòÉ= ~åÇ= ÇÉåëáíó= E~ë= ïÉää= ~ë= ãçä~ê= ã~ëëF= çÑ= kmë= éêÉëÉåíë=
çééçêíìåáíó=íç=ÄÉ=Ñê~Åíáçå~íÉÇK=rëáåÖ=ÜáÖÜäó=îáëÅçìë=ëçäìíáçåë=ëìÅÜ=~ë=áçÇáñ~åçäI=msmI=











~åÇ= ëáòÉë= çÑ= íÜÉ=ã~íÉêá~äë= íç= ÄÉ= ëÉé~ê~íÉÇI= î~êáçìë= ÇÉåëáíó= Öê~ÇáÉåí=ãÉÇá~= Å~å=ÄÉ=
ÉãéäçóÉÇK=eÉêÉI=ëìÅêçëÉ=Öê~ÇáÉåíë=ïÉêÉ=íÜÉ=éêáã~êó=ÅÜçáÅÉ=ÄÉÅ~ìëÉ=ÜáÖÜäó=îáëÅçìë=
ëçäìíáçåë= Å~å= ÄÉ= éêÉé~êÉÇ= íç= ÉåëìêÉ= äáãáíÉÇ= ÇáÑÑìëáçå~ä= ëéêÉ~ÇáåÖ= çÑ= ^ìkmë=





íìÄÉëK= qÜÉ= íïçJéÜ~ëÉ= ëçäìíáçå=ï~ë= íÜÉå=ãáñÉÇ=ïáíÜ= ÅÉêí~áå= ~åÖäÉë= ~åÇ= ëéÉÉÇë= íç=





íìÄÉ= ÅêÉ~íáåÖ= Åçåíáåìçìë= Ä~åÇë=ïáíÜáåK=jìäíáéäÉ= Ñê~Åíáçåë=ïáíÜ= QJR=ãã=Çáëí~åÅÉë=
ïÉêÉ= ëÉé~ê~íÉÇ= Äó= ìëáåÖ= _áçÅçãé?= dê~ÇáÉåí= j~ëíÉê= cê~Åíáçå~íçêK= pìÅêçëÉ=






















êÉëìäíáåÖ= ëã~ää= é~êíáÅäÉë= íê~îÉäë= ïáíÜ= ä~êÖÉê= ëáòÉ= é~êíáÅäÉëK= få= íÜáë= ÅçåíÉñíI= f= Ü~îÉ=
çÄëÉêîÉÇ=ëã~ää=kmë=Eáå=íÜÉ=ê~åÖÉ=çÑ=O=åãF=~êÉ=ÚÅçåí~ãáå~íáåÖÛ=ãçëí=çÑ=íÜÉ=ä~êÖÉê=ëáòÉ=










cáÖìêÉ= QKQW= ^= Åçãé~êáëçå= çÑ= Ñê~Åíáçå~íáçå= êÉëìäíë= ÄÉíïÉÉå= ~F= ~ääjrp= ~åÇ= ÄF=jrplq=çåÉJ
éÜ~ëÉ=å~åçé~êíáÅäÉë=EkmëFK=rsJsáë=ëéÉÅíê~=çÑ=~ääjrp=Ñê~Åíáçåë=ëÜçï=Öê~Çì~ä=~ééÉ~ê~åÅÉ=çÑ=
éä~ëãçå=éÉ~â=ïÜáÅÜ= áë= íóéáÅ~ääó= ÇÉéÉåÇÉåí= çå= ëáòÉI=ïÜÉêÉ~ë=jrplq= Ñê~Åíáçåë= Çç= ÉñÜáÄáí=
ê~íÜÉê= ãáñÉÇ= ÄÉÜ~îáçêK= pÉÇáãÉåí~íáçå= ÅçÉÑÑáÅáÉåí= ÇáëíêáÄìíáçåë= ~äëç= ÇÉãçåëíê~íÉ= íÜÉ=
ãçåçÇáëéÉêëÉ= ëÉé~ê~íáçå=çÑ= ~ääjrp=kmë= áå= Åçåíê~ëí= íç=jrplq=kmë=ïÜáÅÜ= áåÅäìÇÉë= ëã~ää=
ëáòÉÇ=kmë=Ñçê=~äãçëí=~ää=Ñê~ÅíáçåëK====
=
áë= íÜ~í= ëÉé~ê~íáåÖ=ãáñÉÇ= äáÖ~åÇ=kmëI= é~êíáÅìä~êäó= íÜÉ= çåÉë= Ü~îáåÖ= ÜóÇêçéÜáäáÅ= ~åÇ=













ÉîáÇÉåÅÉÇ= Äó= kjo= ëíìÇáÉë= ~äëç= ëìééçêí= íÜÉ= ÜóéçíÜÉëáë= çÑ= åçíJëçJÉÑÑáÅáÉåí= ëáòÉ=





















fåëíêìãÉåí~ä= ~åÇ= ãÉíÜçÇçäçÖáÅ~ä= ëÜçêíÅçãáåÖë= çÑ= ëÅ~ííÉêáåÖ= ~åÇ= ÑäìçêÉëÅÉåÅÉJ
Ä~ëÉÇ= íÉÅÜåáèìÉë= äáãáí= íÜÉ=êÉëçäìíáçå=~åÇ=êÉäá~Äáäáíó=çÑ= íÜÉêãçÇóå~ãáÅ=~å~äóëáë=çÑ=
éêçíÉáåJkm=áåíÉê~ÅíáçåëK=^ë=ÇáëÅìëëÉÇ=éêÉîáçìëäóI=^r`=éêÉî~áäë=çîÉê=çíÜÉê=ÅçääçáÇ~ä=
ÅÜ~ê~ÅíÉêáò~íáçå= íÉÅÜåáèìÉë= áå= ã~åó= ~ëéÉÅíëI= íÜìë= Å~å= ÄÉ= êÉÖ~êÇÉÇ= ~ë= î~äì~ÄäÉ=
~äíÉêå~íáîÉ= Ñçê=ÅÜ~ê~ÅíÉêáò~íáçå=çÑ= ëìÅÜ= áåíÉê~ÅíáçåëK= få= íÜáë=ÅÜ~éíÉêI=^r`=Ä~ëÉÇI=~=
åçîÉä=ÅÜ~ê~ÅíÉêáò~íáçå=ãÉíÜçÇçäçÖó=ïáää=ÄÉ=éìí=Ñçêï~êÇK=aÉí~áäÉÇ=ÇÉëÅêáéíáçå=çÑ=íÜÉ=
áåÅçêéçê~íáçå= çÑ= eáää= Ñçêãìä~íáçå= Ñçê= ÖÉåÉêáÅ= äáÖ~åÇJêÉÅÉéíçê= áåíÉê~Åíáçåë= íç=
ëÉÇáãÉåí~íáçå= ~å~äóëáë= áå= ^r`=ïáää= ÄÉ= éêÉëÉåíÉÇK= ^ÇÇáíáçå~ä= áåÑçêã~íáçå= ëìÅÜ= ~ë=
~åáëçíêçéáÅ=ëÜ~éÉ=Éîçäìíáçå=çÑ=kmJéêçíÉáå=ÅçãéäÉñÉë=ïáää=ÄÉ=ÇáëÅìëëÉÇK=qÜÉ=êÉëìäíë=
















Eep^F= áë=~ÇÇÉÇ=íç= íÜÉ=ëçäìíáçå=ÇìÉ= íç=éêçíÉáå=ÅçîÉê~ÖÉK=_ä~Åâ=ÄçñÉë=~êÉ=ÉñéÉêáãÉåí~ä=Ç~í~=
éçáåíë=Å~äÅìä~íÉÇ=ïáíÜ=ÑäìçêÉëÅÉåÅÉ=ÅçêêÉä~íáçå=ëéÉÅíêçëÅçéóK=qÜÉ=ÄäìÉ=ëçäáÇ=äáåÉ=êÉéêÉëÉåíë=~=
Ñáí=çÑ=~å=~åíáJÅççéÉê~íáîÉ=ÄáåÇáåÖ=ãçÇÉä= EbèK=RKNF= íç= íÜÉ=Ç~í~I=~åÇ=íÜÉ=êÉÇ=Ç~ëÜÉÇ= äáåÉë=~êÉ=





ïáíÜ= ÜóÇêçÇóå~ãáÅ= ëáòÉ= áåÑçêã~íáçå= Ñçê= ~= ëÉêáÉë= çÑ= kmJéêçíÉáå= ÅçãéäÉñÉëK= qÜáë=
ÇÉëÅêáéíáçå= ï~ë= ëìÄëÉèìÉåíäó= ÅçåîÉêíÉÇ= áåíç= âáåÉíáÅë= ~åÇ= íÜÉêãçÇóå~ãáÅë=





= ?? ? ? ? ????? ?? ? ???? == = ERKNF=
`Ü~éíÉê=R=Ó=^r`W=^=kÉï=qççä=Ñçê=jÉ~ëìêáåÖ=kmJmêçíÉáå=fåíÉê~Åíáçåë=
? ST=












éÉêáçÇ= çÑ= íáãÉK= `ÉåíêáÑìÖ~ä= ÑçêÅÉ= áë= ÇáêÉÅíÉÇ= íçï~êÇë= íÜÉ= Äçííçã= çÑ= íÜÉ= ÅÉää= ~åÇ=
ÇÉéÉåÇë=çå=íÜÉ=êçíçê=~ÅÅÉäÉê~íáçå=E???F=ïÜáäÉ=Äìçó~åí=ÑçêÅÉ=~åÇ=ÑêáÅíáçå~ä=ÑçêÅÉ=~Åí=
áå= çééçëáíÉ= ÇáêÉÅíáçåK= qÜÉëÉ= ÑçêÅÉë= ~êÉ= ëìããÉÇ= ìé= áå= pîÉÇÄÉêÖ= Éèì~íáçå= ~åÇ=
ÅçãÄáåÉÇ=ïáíÜ=píçâÉëJbáåëíÉáå=êÉä~íáçåI=ÉîÉåíì~ääó=éêçîáÇáåÖ=íÜÉ=píçâÉëJÉèìáî~äÉåí=
ëéÜÉêáÅ~ä=Çá~ãÉíÉêë=xNPRzW==
= ?? ? ? ?? ??????????????== = ERKOF=
=
ïÜÉêÉ= êe= áë= ÜóÇêçÇóå~ãáÅ= ê~Çáìë= çÑ= ~å= ~å~äóíÉI= ?ë= áë= ëçäîÉåí= îáëÅçëáíóI= ë= áë=
ëÉÇáãÉåí~íáçå= ÅçÉÑÑáÅáÉåíI= ?é= ~åÇ= ?ë= ~êÉ= ÇÉåëáíáÉë= çÑ= íÜÉ= ~å~äóíÉ= ~åÇ= ëçäîÉåí=
êÉëéÉÅíáîÉäóK=qÜÉ=ÇÉåëáíó=çÑ=~=kmJéêçíÉáå=ÅçãéäÉñ=î~êáÉë=ÇÉéÉåÇáåÖ=çÑ=íÜÉ=Ñê~Åíáçå=çÑ=





áåÑçêã~íáçå=çÑ= ÄçíÜ= íÜÉ= áëçä~íÉÇ=kmë= ~åÇ=éêçíÉáåë= ~êÉ=ÇÉêáîÉÇ= Ñêçã= áåÇáîáÇì~ä= ps=
ÉñéÉêáãÉåíëK=
= ??? ? ? ???????? ????????????????? == = ERKPF=
=
ïÜÉêÉ=k~îÖ=áë=íÜÉ=~îÉê~ÖÉ=åìãÄÉê=çÑ=éêçíÉáå=éÉê=kmI=???=~åÇ=??=~êÉ=îçäìãÉë=çÑ=km=~åÇ=
éêçíÉáåI= êÉëéÉÅíáîÉäó= ~åÇ=???I????? ??= ~êÉ=ÇÉåëáíáÉë= çÑ=kmJéêçíÉáå= ÅçãéäÉñI=km= ~åÇ=
éêçíÉáå= ~äçåÉI= êÉëéÉÅíáîÉäóK= tÜÉå= Éèì~íáçåë= ~êÉ= ÅçãÄáåÉÇI= íÜÉ= ~îÉê~ÖÉ=
ëÉÇáãÉåí~íáçå=ÅçÉÑÑáÅáÉåí=çÑ=kmJéêçíÉáå=ÅçãéäÉñ=Å~å=ÄÉ=ÉñéêÉëëÉÇ=áå=íÉêãë=çÑ=kW=
= ????????? ? ? ??? ????? ??????? ???????? ??? ??? ???????????? ? ? == = ERKQF=
=
k~îÖ= Å~å= ÄÉ= ÉñéêÉëëÉÇ= ~ë= ~= ÑìåÅíáçå= çÑ= éêçíÉáå= ÅçåÅÉåíê~íáçå= ~ÅÅçêÇáåÖ= íç= íÜÉ=
ÑçääçïáåÖ=Éèì~íáçåW=
= ???? ? ???? ???? ?? ??? ?== = ERKRF=
=
ïÜÉêÉ=kã~ñ=áë=ã~ñáãìã=åìãÄÉê=çÑ=éêçíÉáå=éÉê=é~êíáÅäÉI=ha=áë=ÇáëëçÅá~íáçå=Åçåëí~åí=çÑ=







?????????? ? ? ??? ????? ??????? ???????? ???? ?? ????? ? ??????? ?????????? ???? ?? ????? ??? ? ? == ERKSF=
=




~Çëçêéíáçå= áëçíÜÉêã=~éé~êÉåíäó= Éãéäçóë=eáää= Éèì~íáçå=~åÇ= íÜÉêÉÑçêÉI=åÉÅÉëëáí~íÉë=
íÜÉ= êÉîÉêëáÄáäáíó= çÑ= íÜÉ= ÄáåÇáåÖ= Ñçê= ÅçêêÉÅí= áåíÉêéêÉí~íáçå= çÑ= íÜÉ= áåíÉê~Åíáçå=
é~ê~ãÉíÉêëK=táíÜáå=íÜÉ=ÖáîÉå=ÉèìáäáÄê~íáçå=íáãÉ=Ñçê=íÜÉ=áåáíá~ä=å~åçé~êíáÅäÉ=Ó=éêçíÉáå=
ãáñíìêÉI=~åó=ãçÇáÑáÅ~íáçåë=çå=íÜÉ=êÉ~Åíáçå=EÉKÖK=íÉãéÉê~íìêÉI=éeI=ÅçåÅÉåíê~íáçåë=çÑ=




^ìkmëFI= EááF= NNJãÉêÅ~éíçìåÇÉÅ~åçáÅ= ~ÅáÇ= Åç~íÉÇ= Ejr^J^ìkmëF= ~åÇ= EáááF= NNJ










Ñêçã= qbj= ~å~äóëáë= ~åÇ= ÜóÇêçÇóå~ãáÅ= Çá~ãÉíÉêë= EÇeF= ~êÉ= Å~äÅìä~íÉÇ= ìëáåÖ= ëÉÇáãÉåí~íáçå=
ÅçÉÑÑáÅáÉåíë= çÄí~áåÉÇ= Ñêçã= ^r`= ÉñéÉêáãÉåíëK= maf= êÉÑÉêë= íç= éçäóÇáëéÉêëáíó= áåÇÉñI= ëáãéäó=











ps=ÉñéÉêáãÉåí=ïÉêÉ= ÅçåÇìÅíÉÇ= Ñçê= É~ÅÜ=ãáñíìêÉK=^ää=ãáñíìêÉëÛ=ÅEëIaF= ÇáëíêáÄìíáçåë=
ïÉêÉ=Å~äÅìä~íÉÇ=áå=pbacfq=~åÇ=éäçííÉÇ=íçÖÉíÜÉê=íç=ÅçåëíêìÅí=íÜÉ=~Äëçêéíáçå=áëçíÜÉêã=






cáÖìêÉ= RKOW= ~F= çîÉêä~áÇ= ëÉÇáãÉåí~íáçå= ÅçÉÑÑáÅáÉåí= ÇáëíêáÄìíáçåë= çÑ=jr^= å~åçé~êíáÅäÉë= ïáíÜ=
êÉëéÉÅí= íç= ÄçîáåÉ= ëÉêìã= ~äÄìãáå= E_p^F= ~ÇÇáíáçåK= kçíÉ= íÜ~í= íÜÉ= ~îÉê~ÖÉ= ëJî~äìÉë= ~êÉ=



















EVKQ= åã= Ñçê= jr^J^ìkmë= ~åÇ= NNKO= åã= Ñçê= cÉmí= kmëF= ïáíÜ= ëáãáä~ê= äáÖ~åÇ= íóéÉ=








áåíÉê~Åíáçå= áë= ÑçìåÇ= íç= ÄÉ= NPKSœPKR= NMJS= jK= qÜáë= î~äìÉ= áë= ÅäçëÉ= íç= íÜÉ= éêÉîáçìëäó=
























ÑìåÅíáçåë= ~êÉ= éäçííÉÇ= ~Ö~áåëí= _p^= ÅçåÅÉåíê~íáçåK= a~ëÜÉÇ= ã~ÖÉåí~= äáåÉ= áåÇáÅ~íÉë= íÜÉ=






qÜÉ= äáãáí~íáçå= çå= áåîÉëíáÖ~íáåÖ= ëã~ää= ëáòÉÇ= kmë= ïáíÜ= ^r`= ÇÉéÉåÇë= çå= íÜÉ=












låÅÉ=çÄí~áåÉÇI= íÜÉ= áåíÉê~Åíáçå=é~ê~ãÉíÉêë= Å~å=ÄÉ=éä~ÅÉÇ= áå= íÜÉ= Éèì~íáçå= RKR= ~åÇ=






ÑìåÅíáçå= çÑ= ë= ~åÇ= ÑêáÅíáçå~ä= ê~íáç= EÑLÑMFK= cêáÅíáçå~ä= ê~íáç= áë= ~= ÇáãÉåëáçåäÉëë= ê~íáç= çÑ=
íê~åëä~íáçå~ä= ÑêáÅíáçå~ä= ÅçÉÑÑáÅáÉåí= çÑ= ~= ëéÉÅáÉë= íç= íÜ~í= çÑ= ~å= Éèìáî~äÉåí= ëéÜÉêáÅ~ä=
ëìÄëí~åÅÉ= çÑ= íÜÉ= ë~ãÉ= îçäìãÉK= få= íÜáë= êÉÖ~êÇI= íÜÉ= ÜáÖÜÉê= íÜÉ= ÑLÑMI= íÜÉ= ãçêÉ= íÜÉ=
ëìÄëí~åÅÉ=áë=åçåJëéÜÉêáÅ~äK=rëáåÖ=ëÅ~äáåÖ=ä~ïI=ÑLÑM=Å~å=ÄÉ=ïêáííÉå=~ë=~=ÑìåÅíáçå=çÑ=a=
~åÇ=ë=ïáíÜ=~=ÖáîÉå=ÇÉåëáíó=çÑ=~=ëéÉÅáÉë=Ebèì~íáçå=RKTFW==
= ??? ?? ? ? ? ???? ?? ? ? ???? ?? ? ???? ??? ??? ???? ? ?== = ERKTF=
=
oÉÅÉåí=ëíìÇáÉë=ÇÉíÉêãáåÉÇ=íÜÉ=ÜóÇêçÇóå~ãáÅ=ëÜ~éÉ=çÑ=_p^=~ë=~=íêá~åÖìä~ê=éêáëã=çÑ=





















íÜ~í= íÜÉ= éÉ~â= î~äìÉ= ~êáëÉë= ïÜÉå= íÜÉ=k~îÖ= áë= ~êçìåÇ= O= éêçíÉáåë= EcáÖìêÉ= RKSÄFK= qÜáë=
ëìÖÖÉëíë= íÜ~í= ~ÑíÉê= íÜÉ= Ñáêëí= _p^= ãçäÉÅìäÉ= ~íí~ÅÜÉÇ= íç= íÜÉ= kmI= íÜÉ= ëÉÅçåÇ= çåÉ=
~ééêç~ÅÜÉë=éçëëáÄäó=Ñêçã=íÜÉ=çíÜÉê=ëáÇÉ=çÑ=íÜÉ=ÅçãéäÉñ=ÇìÉ=íç=íÜÉ=ëíÉêáÅ=êÉ~ëçåë=~åÇ=










ÄÉ= ëéÉÅìä~íÉÇ= áå= íÜÉ= ë~ãÉ= ï~ó= jr^J^ìkmëÛ= Å~ëÉ= ïáíÜ= ëíêçåÖÉê= ÉÑÑÉÅíë= çå= íÜÉ=
ÑêáÅíáçå~ä= ê~íáç= ~ë= íÜÉ= ëáòÉ= çÑ= íÜÉ= é~êíáÅäÉë= áë= ãçêÉ= Åçãé~ê~ÄäÉ= íç= íÜÉ= ëáòÉ= çÑ= íÜÉ=
éêçíÉáåë=E~åÇ=íÜÉ=ë~íìê~íáçå=áë=~äêÉ~Çó=~í=úO=éêçíÉáåë=éÉê=é~êíáÅäÉëFK=lîÉê~ääI=ÑêáÅíáçå~ä=
ê~íáç= ~å~äóëáë= çÑ= é~êíáÅìä~êäó= ëã~ää= é~êíáÅäÉë= Ó= éêçíÉáå= ÅçåàìÖ~íÉë= ëìÖÖÉëíë= íÜ~í= íÜÉ=
ÅçãéäÉñÛë=ëÜ~éÉ=Å~å=ÅçåëáÇÉê~Ääó=ÇÉîá~íÉ=Ñêçã=çêáÖáå~ä=ëéÜÉêÉK=qÜáë=~å~äóëáë=Å~ååçí=
ÄÉ= ÅçåëáÇÉêÉÇ= ~å~äóíáÅ~ääó= êáÖçêçìë= ~ë= ëçãÉ= çÑ= íÜÉ= íÜÉêãçÇóå~ãáÅ= ~ëëçÅá~íáçå=
é~ê~ãÉíÉêë=~êÉ=Ñáêëí=ÇÉêáîÉÇ=Ä~ëÉÇ=çå=íÜÉ=~ëëìãéíáçå=çÑ=ÑLÑM=íç=ÄÉ=úN=~åÇ=íÜÉå=ìëÉÇ=íç=
ÑáåÇ=ÇÉîá~íáçå=çÑ=ÑLÑM=Ñêçã=NK=vÉí=ïÉ=ÄÉäáÉîÉ=íÜ~í=íÜÉ=çîÉê~ää=áåÇáÅ~íáçå=áë=ÅçêêÉÅí=E~åÇ=
ëíêçåÖäó= Ä~ÅâÉÇ= ìé= Äó= ëçìåÇ= ÖÉçãÉíêáÅ~ä= ~êÖìãÉåíëK= ^= ãçêÉ= êáÖçêçìë= ~ééêç~ÅÜ=
ÅçìäÇ= ÄÉ= ÇÉîÉäçéÉÇ= ïáíÜ= ãìäíáï~îÉäÉåÖíÜ= ^r`K= få= íÜáë= Å~ëÉI= ÑìíìêÉ= ëíìÇáÉë= ïáíÜ=
ãìäíáï~îÉäÉåÖíÜ=^r`=Å~å=áãéêçîÉ=íÜÉ=ìåÇÉêëí~åÇáåÖ=çÑ=íÜÉ=kmJéêçíÉáå=ëóëíÉã=Äó=
~ÇÇáåÖ= ï~îÉäÉåÖíÜ= ÇáãÉåëáçå= íç= íÜÉ= ~å~äóëáëK= jçåáíçêáåÖ= éêçíÉáå= ~åÇ= km=
ÅçåÅÉåíê~íáçå=ëÉé~ê~íÉäó=ëÜçìäÇ=~ääçï=íç=çÄí~áå=ãçêÉ=áåÑçêã~íáçå=çå=íÜÉ=kmJéêçíÉáå=
áåíÉê~ÅíáçåëxUQzK=cçê=Éñ~ãéäÉI=íÜÉ=ÇÉåëáíó=çÑ=kmJéêçíÉáå=ÅçãéäÉñ=áë=ëçäÉäó=íÜÉçêÉíáÅ~ä=
~ééêçñáã~íáçå=Ä~ëÉÇ=çå= áåÇáîáÇì~ä=km= ~åÇ=éêçíÉáå=ÇÉåëáíáÉë=ïÜáÅÜ=ÇÉÅêÉ~ëÉë= íÜÉ=
~ÅÅìê~Åó= çÑ= ÑLÑM= ~å~äóëáëK= fåëíÉ~ÇI= êÉÅÉåí= ~Çî~åÅÉãÉåíë= çå=ãìäíáJï~îÉäÉåÖíÜ= ^r`=
ÅçìäÇ= éêçîáÇÉ= ãìÅÜ= ãçêÉ= êÉäá~ÄäÉ= áåÑçêã~íáçå= çå= íÜÉ= ~ñá~ä= ê~íáç= çÑ= kmJmêçíÉáå=
ÅçãéäÉñÉë= íÜêçìÖÜ=ãìäíáÇáãÉåëáçå~ä=~å~äóëáëK=qÜáë=ÅçìäÇ=~äëç=~ääçï=ìë= íç=~å~äóòÉ=
éêçíÉáå= áåíÉê~Åíáçå=ïáíÜ= çíÜÉê= íóéÉë= çÑ= å~åçã~íÉêá~äë= ëìÅÜ= ~ë= ÖçäÇ= å~åçêçÇë= ~åÇ=
Å~êÄçå=å~åçíìÄÉëK=cáå~ääóI=íÜÉ=~ééäáÅ~Äáäáíó=çÑ=íÜÉ=ãÉíÜçÇ=ÅçìäÇ=ÄÉ=ïáÇÉåÉÇ=íÜêçìÖÜ=






cáÖìêÉ= RKSW= ^åáëçíêçéáÅ= ëÜ~éÉ= Éîçäìíáçå= çÑ= kmJéêçíÉáå= ÅçãéäÉñÉëK= mäçíë= çÑ= ÑêáÅíáçå~ä= ê~íáç=














cáÖìêÉ= RKTW= oÉîÉêëáÄáäáíó= çÑ= éêçíÉáå= áåíÉê~Åíáçåë= ëÜçïå= áå=^r`W=ãáñáåÖ= úN=åj=çÑ=jrpEãFJ
^ìkmë=ïáíÜ=N=?j=_p^=~åÇ=áåÅìÄ~íáçå=Ñçê=NS=Üçìêë=~í=OM=ø`=ÄÉÑçêÉ=êìååáåÖ=áå=^r`K=cçê=íÜ~í=
é~êíáÅìä~ê=ãçä~ê= ê~íáçI=km= Ó= éêçíÉáå= ÅçãéäÉñ= ÑçêãÉÇ= ~= ëçäìíÉ=ïáíÜ= ~îÉê~ÖÉ= ëÉÇáãÉåí~íáçå=






mêçíÉáå= ~Çëçêéíáçå= íç= kmë= Å~å= ã~åáÑÉëí= áå= ÇáÑÑÉêÉåí= ï~óë= ïÜáÅÜ= ÅçãéêáëÉë= ~=
ÇáëíáåÅíáçå= ÄÉíïÉÉå= ~= Ü~êÇ= Åçêçå~= ~åÇ= ëçÑí= Åçêçå~K= qÜÉ= áåíÉê~Åíáçå= ëíêÉåÖíÜ= Å~å=
ÄÉÅçãÉ=ÉñíêÉãÉäó=ÜáÖÜ=ëç=íÜ~í=éê~ÅíáÅ~ääó=íÜÉ=~Çëçêéíáçå=áë=Å~ääÉÇ=áêêÉîÉêëáÄäÉ=ê~íÜÉê=
íÜ~å=ÄÉáåÖ=áå=ÉèìáäáÄêáìãK=qÜáë=áë=é~êíáÅìä~êäó=î~äáÇ=Ñçê=ëçãÉ=ÜóÇêçéÜçÄáÅ=kmë=íÜ~í==
ÑçëíÉê= ~= ÅçåÑçêã~íáçå~ä= ÅÜ~åÖÉ= ~åÇ= ÇÉå~íìê~íáçå= çÑ= ~= éêçíÉáå= ~ÑíÉê= ~Çëçêéíáçå= íç=









ÄÉÑçêÉ= ~åÇ= ~ÑíÉê= Çáäìíáçå= ï~ë= Åçãé~êÉÇ= EcáÖìêÉ= RKTFK= qÜÉ= ~éé~êÉåí= ëÜáÑí= íçï~êÇë=
ä~êÖÉê=ëJî~äìÉë=ìéçå=Çáäìíçå=ÅçåÑáêãÉÇ=íÜÉ=êÉîÉêëáÄäÉ=å~íìêÉ=çÑ=éêçíÉáå=ÄáåÇáåÖI=íÜìë=




få= ÅçåÅäìëáçåI= ^r`= Å~å= ÄÉ= ìëÉÇ= ~ë= ~= íççä= íç= ÇÉíÉêãáåÉ= ~ÅÅìê~íÉäó= ~åÇ= êÉäá~Ääó=
íÜÉêãçÇóå~ãáÅ=áåíÉê~Åíáçå=é~ê~ãÉíÉêë=çÑ=éêçíÉáåë=ïáíÜ=ãçåçÇáëéÉêëÉ=kmëK=táíÜ=íÜÉ=
ãÉíÜçÇ= ÇÉîÉäçéÉÇ= ÜÉêÉI= áí= áë= éçëëáÄäÉ= íç= ÇÉíÉêãáåÉ= ÇáëëçÅá~íáçå= Åçåëí~åíë= EhaFI=
ã~ñáãìã= éêçíÉáå= åìãÄÉê= éÉê= å~åçé~êíáÅäÉ= Ekã~ñFI= ~åÇ=eáää= ÅçÉÑÑáÅáÉåíI=å= Ñçê= íÜÉ=
~ëëçÅá~íáçå= çÑ= ãçåçÇáëéÉêëÉ= kmJéêçíÉáå= ÅçãéäÉñÉë= êÉÖ~êÇäÉëë= çÑ= íÜÉáê= ëáòÉK= qÜÉ=
ëíêÉåÖíÜ=çÑ=íÜÉ=ãÉíÜçÇë=áë=áå=áíë=ä~ÄÉäJÑêÉÉ=~Äëçêéíáçå=å~íìêÉ=íÜ~í=~ääçïë=Ñçê=íÜÉ=ëíìÇó=













qÜáë= ÅÜ~éíÉê= çìíäáåÉë= kjo= Ä~ëÉÇ= ãÉíÜçÇçäçÖó= íç= ÅçãéäÉãÉåí= éêçíÉáå= ÄáåÇáåÖ=
ëíìÇáÉë=ïáíÜ=ãÉÅÜ~åáëã=áåÑçêã~íáçåK=jçäÉÅìä~ê=äÉîÉä=ÄáåÇáåÖ=ëÅÜÉãÉ=ï~ë=éêÉëÉåíÉÇ=
Ñçê= kmë= ïáíÜ= ÇáÑÑÉêÉåí= ëáòÉI= ëìêÑ~ÅÉ= ÅÜÉãáëíêó= ~åÇ= ÜóÇêçéÜçÄáÅáíóK= qÜÉ= êÉëìäíáåÖ=
ÇáëÅêÉé~åÅáÉë= Ä~ëÉÇ= çå= íÜÉëÉ= é~ê~ãÉíÉêë= ïÉêÉ= ÅçêêÉä~íÉÇ= íç= ÜóÇêçÇóå~ãáÅ=
éêçéÉêíáÉë=çÑ=kmë= ÅÜ~ê~ÅíÉêáòÉÇ=Äó= ÅçãéäÉãÉåí~êó=^r`=~å~äóëáëK=`çãÄáå~íáçå=çÑ=






pçäìíáçå= kjo= ëéÉÅíêçëÅçéó= áë= ïÉääJëíìÇáÉÇ= ~ë= êçÄìëí= ~åÇ= îÉêë~íáäÉ= ãÉíÜçÇ= Ñçê=
ÅÜ~ê~ÅíÉêáò~íáçå=çÑ=ÄáçãçäÉÅìäÉëK=^=éäÉíÜçê~=çÑ=áåÑçêã~íáçå=çå=ÄáçãçäÉÅìäÉëÛ=äçÅ~ä=









cáÖìêÉ= SKNW= ~F= êÉéêÉëÉåí~íáçå= çÑ= ~íçãë= ìëÉÇ= áå= ÜÉíÉêçåìÅäÉ~ê= ëáåÖäÉ= èì~åíìã= ÅçÜÉêÉåÅÉ=
ëéÉÅíêçëÅçéó= Eepn`F=kjoK=låäó=åáíêçÖÉå= ~íçãë= íÜ~í= ~êÉ= ÇáêÉÅíäó= ~íí~ÅÜÉÇ= íç=éêçíçåë= ~êÉ=
ÉñÅáíÉÇ=~åÇ= íÜÉ= êÉä~ñ~íáçå=ÉñÅáíÉë=Ä~Åâ= íÜÉ= ë~ãÉ=éêçíçå= áå=~=ÇáÑÑÉêÉåí=ãçÇÉ=ïÜáÅÜ=Å~å=ÄÉ=
ÇÉÅçìéäÉÇ=ïáíÜ=íÜÉ=éìäëÉ=ëÉèìÉåÅÉ=éêÉëÉåíÉÇ=áå=ÄFK=
=
éÉêíìêÄ~íáçåë= íÜ~í= Ñçêã= áåíÉê~Åíáçå= ÉéáíçéÉë= çå= ~= éêçíÉáå= Å~å= ÄÉ= ã~ééÉÇ= íç= Pa=
Åêóëí~ä=ëíêìÅíìêÉ=çÑ=íÜÉ=éêçíÉáå=ïáíÜ=ÉñíêÉãÉäó=ÜáÖÜ=éêÉÅáëáçå=~åÇ=~ÅÅìê~ÅóK==
=
`çåÑçêã~íáçå~ä= ëí~ÄáäáíóI= ëíÉ~ÇóJëí~íÉ= âáåÉíáÅëI= íê~åëä~íáçå~ä= ~åÇ= ÇáÑÑìëáçå=
ÅçÉÑÑáÅáÉåíë= Å~å= ~äëç= ÄÉ= çÄí~áåÉÇ= Ñêçã= ~= î~êáÉíó= çÑ= kjo= íÉÅÜåáèìÉëK= ^äíÜçìÖÜ=
éê~ÅíáÅ~ä=äáãáí~íáçåë=ëìÅÜ=~ë=íÜÉ=åÉÅÉëëáíó=çÑ=áëçíçéáÅ~ääó=ä~ÄÉääÉÇ=éêçíÉáåë=Ü~ãéÉê=íÜÉ=
ïáÇÉ= ê~åÖÉ=ìëÉ=çÑ=éêçíÉáå=kjo= áå=å~åçé~êíáÅäÉ= ÑáÉäÇI= íÜÉêÉ=~êÉ= ÑÉï=ëíìÇáÉë=çÑ=kmJ
éêçíÉáå= áåíÉê~Åíáçåë= ìëáåÖ= ëéÉÅáÑáÅ= ãÉíÜçÇë= áå= ëçäìíáçå= kjo= ëéÉÅíêçëÅçéóK=













Ne= ëáÖå~ä= ïÜáäÉ= íÜÉ= ÅÜÉãáÅ~ä= ëÜáÑí= Ñçê= ëÉÅçåÇ~êó= åìÅäÉá= ÅçåëíáíìíÉë= íÜÉ= áåÇáêÉÅí=
ÇáãÉåëáçåK= qÜÉ= Åêçëë= éÉ~âë= çÑ= ÇáêÉÅí= ~åÇ= áåÇáêÉÅí= ÇáãÉåëáçåë= Ñçêã= éëÉìÇçJPJ
ÇáãÉåëáçå~ä=ïáíÜ=íÜÉ=íÜáêÇ=ÇáãÉåëáçå=ÄÉáåÖ=íÜÉ=ëáÖå~ä=áåíÉåëáíó=Ñçê=É~ÅÜ=éÉ~âë=EfFK==
^ãçåÖ=ëçäìíáçå=kjo=ëéÉÅíêçëÅçéó=ãÉíÜçÇë=Ñçê=éêçíÉáåëI=epn`=kjo=ëí~åÇë=çìí=~ë=
~å= áãéçêí~åí= ÄáçãçäÉÅìä~ê= ÑáåÖÉêéêáåíáåÖ= íÉÅÜåáèìÉ= ~ë= áí= áë= ÉñíêÉãÉäó= ìëÉÑìä= íç=
áÇÉåíáÑó=íÜÉ=Åêçëë=éÉ~âë=çÑ=ãìäíáéäÉ=åìÅäÉá=áå=~=éêçíÉáå=ëóëíÉã=~åÇ=íÜÉêÉÑçêÉ=ÑáäíÉê=çìí=
íÜÉ= åçáëó= ÜçãçåìÅäÉ~ê= ëáÖå~äëK= bîÉå= íÜçìÖÜ= ÜáëíçêáÅ~ääó= íÜÉ= ëáòÉ= äáãáí~íáçå=ï~ë= ~=
ÜìÖÉ=éêçÄäÉã=áå=epn`=kjo=Eçåäó=RMJTM=âa~FI=~Çî~åÅÉë=çå=áëçíçéáÅ= ä~ÄÉääáåÖ=~åÇ=









ÅÜÉãáÅ~ä= ÉåîáêçåãÉåí= íÜ~í= ~= ÖáîÉå= åìÅäÉìë= áë= ëìêêçìåÇÉÇ= ÄóI= ïÜáäÉ= áåíÉåëáíó= áë=
ÇáêÉÅíäó= êÉä~íÉÇ= íç= íÜÉ=åìãÄÉê=çÑ=åìÅäÉá= íÜ~í=Ü~îÉ= íÜÉ= ë~ãÉ= ÑêÉèìÉåÅóK=oçí~íáçå~ä=
ÅçêêÉä~íáçå=íáãÉë=çÑ=~=éêçíÉáå=áë=éêçéçêíáçå~ä=íç=íÜÉ=íê~åëîÉêëÉ=ëéáå=êÉä~ñ~íáçå=ê~íÉ=áå=
kjo=ïÜáÅÜ=~ÑÑÉÅíë=íÜÉ=äáåÉïáÇíÜ=çÑ=~=ëáÖå~äK=låÉ=çÑ=íÜÉ=ãçëí=éêçãáåÉåí=ÉÑÑÉÅí=çÑ=kmë=












~äçåÉ= ~åÇ= êÉëìäíë= áå= äçï= íìãÄäáåÖ= ê~íÉëI= íÜÉêÉÑçêÉI= ãçëí= çÑ= íÜÉ= íáãÉë= íÜÉ= ëáÖå~äë=
ÄÉÅçãÉ=ÉñíêÉãÉäó=Äêç~Ç=~åÇ=áåîáëáÄäÉK==
=
få= ÖÉåÉê~äI= íÜÉ= ÇáÑÑÉêÉåÅÉ= áå= éêçíÉáå= kjo= ëéÉÅíêìã= ìéçå= km= áåíÉê~Åíáçå= Å~å=
ã~åáÑÉëí= áå= åìãÄÉê= çÑ= ï~óëI= Ñçê= áåëí~åÅÉI= ÅÜÉãáÅ~ä= ëÜáÑí= éÉêíìêÄ~íáçå= E`pmFI=
Äêç~ÇÉåáåÖ= çÑ= äáåÉïáÇíÜ= ~åÇLçê= ÇÉÅêÉ~ëÉ= áå= ëáÖå~ä= áåíÉåëáíáÉëK= `~äòçä~á= ÉíK~äK= Ñçê=
áåëí~åÅÉ=ãçåáíçêÉÇ=`pm=çÑ=NRkJä~ÄÉääÉÇ=Üìã~å=ìÄáèìáíáå=ìéçå=~Çëçêéíáçå=íç=NO=åã=





ïÜáÅÜ= ïÉêÉ= ~ííêáÄìíÉÇ= íç= éêáã~êó= Åçåí~Åí= éçáåíë= Ñçê= ìÄáèìáíáå= Ó= Åáíê~íÉ= ^ìkmë=
áåíÉê~ÅíáçåëK= fí= ï~ë= êÉéçêíÉÇ= íÜ~í= íÜÉ= éêçíÉáå= ~íí~ÅÜãÉåí= ï~ë= áåáíá~ääó= ÇêáîÉå= Äó=
ÉäÉÅíêçëí~íáÅ= áåíÉê~Åíáçåë= ~äíÜçìÖÜ= áå= ä~íÉê= ëí~ÖÉë= Åáíê~íÉ= äáÖ~åÇë=ãáÖÜí= Ü~îÉ= ÄÉÉå=
Çáëéä~ÅÉÇ=Äó=íÜÉ=ïÜçäÉ=éêçíÉáåK==
=
^åçíÜÉê= ëíìÇó= Äó= pêáåáî~ë~å= ÉíK~äK= Çáëéä~óë= ÅÜÉãáÅ~ä= ëÜáÑí= éÉêíìêÄ~íáçå= Ñçê= NRkJ




ÇáÑÑÉêÉåÅÉ= áå= kmëÛ= äáÖ~åÇë= ìëÉÇ= áå= ÄçíÜ= ëíìÇáÉëK= ^= ãçêÉ= êÉÅÉåí= ëíìÇó= ÇáëÅìëëÉë=
ìÄáèìáíáå= áåíÉê~Åíáçå=ïáíÜ=Åáíê~íÉ=Å~ééÉÇ=ëáäîÉê=kmë=íÜêçìÖÜ=`pmK=eçïÉîÉêI= áå= íÜáë=
ëíìÇóI=íÜÉó=~äëç=êÉéçêí=Äêç~ÇÉåáåÖ=áå=áåÇáîáÇì~ä=éÉ~âë=ïÜÉêÉ=íê~åëáÉåí=áåíÉê~Åíáçåë=
ãáÖÜí=çÅÅìê=é~êíáÅìä~êäó= Ñçê=éçëáíáîÉäó= ÅÜ~êÖÉÇ=^^= êÉëáÇìÉëK=^ÇÇáíáçå~ääóI= ëÉäÉÅíáîÉ=
ê~Çáç= ÑêÉèìÉåÅó= éìäëÉ= ëÉèìÉåÅÉ= ~ääçïÉÇ= ëéÉÅáÑáÅ= êÉä~ñ~íáçå= ÉñéÉêáãÉåíë= ïÜáÅÜ=
êÉîÉ~äÉÇ= äçÅ~ä= ÅçåÑçêã~íáçå~ä= ÑäìÅíì~íáçåë= çå= ÄáåÇáåÖ= ëáíÉë= ìéçå= áåíÉê~Åíáçå=ïáíÜ=
ëáäîÉê= kmëxNQMzK= qÜÉ= ãçêÉ= ÉãéÜ~ëáë= çå= íÜÉ= Äêç~ÇÉåáåÖ= ÉÑÑÉÅí= çå= äáåÉïáÇíÜë= Ñçê=




áå= íÜÉ=qO= êÉä~ñ~íáçå= ê~íÉI= íÜ~í= áëI= íÜÉ=ÜáÖÜÉëí= ~ííÉåì~íáçå= áå= ëáÖå~ä= áåíÉåëáíó= ÇìÉ= íç=







cáÖìêÉ= SKPW= E~F= fåíÉåëáíó= ÇÉÅêÉ~ëÉ= ìéçå= ~ÇÇáíáçå= çÑ= RM= åj= Åáíê~íÉ= Å~ééÉÇ= ÖçäÇ= kmë= áåíç=
ìÄáèìáíáå=ëçäìíáçåK=Oa=ëéÉÅíêìã=çå=íÜÉ=êáÖÜí=ëÜçïë=éÉêÑÉÅí=çîÉêä~é=áåÇáÅ~íáåÖ=åç=ÅÜÉãáÅ~ä=
ëÜáÑí= áë= ÇÉíÉÅíÉÇK= oÉÑ= xNQNz= ïáíÜ= íÜÉ= éÉêãáëëáçå= çÑ= qÜÉ= ^ãÉêáÅ~å= `ÜÉãáÅ~ä= pçÅáÉíóK= EÄF=







aÉéÉåÇáåÖ= çå= íÜÉ= âáåÉíáÅë= çÑ= áåíÉê~Åíáçå= ÄÉíïÉÉå= éêçíÉáå= ~åÇ= kmëI= áåíÉåëáíó=
î~êá~íáçåë= Å~å= ~äëç= ÄÉ= ÉîáÇÉåí= áåëíÉ~Ç= çÑ= `pm= áå= íÜÉ=epn`= ëéÉÅíê~= çÑ= éêçíÉáåJkm=



















(4 nm) (6 nm)
(4 nm) (6 nm)






















Åçåí~ãáå~åíë= ~åÇ= ÉîÉåíì~ääó= ~ÑÑÉÅí= íÜÉ= çîÉê~ää= ÄáåÇáåÖ= âáåÉíáÅë= xNQNzK= ^ÇÇáíáçå~ä=
Éñ~ãéäÉ=çå= áåíÉåëáíó=ÇÉÅêÉ~ëÉ=ìéçå=km=ÄáåÇáåÖ= áë=êÉéçêíÉÇ=Ñêçã=_ê~åÅçäáåá=ÉíK=~äK=








ëÉí= ìé= ÜáÖÜ= èì~äáíó= ~åÇ=ïÉääJÅÜ~ê~ÅíÉêáòÉÇ=km= ë~ãéäÉëK= qç= íÜáë= ÉåÇI=ïÉ=ãçÇáÑáÉÇ=
éêÉîáçìëäó= êÉéçêíÉÇ= ÖçäÇ=km= ëóåíÜÉëáë=ãÉíÜçÇ=Äó= píìÅâó= ÉíK= ~äK? íç= éêçÇìÅÉ=ÜáÖÜäó=
ãçåçÇáëéÉêëÉ=ÖçäÇ=kmë=ïáíÜ=ÅçêÉ=Çá~ãÉíÉêë=çÑ=Q=åã=~åÇ=S=åã=EëÉÉ=`Ü~éíÉê=Q= Ñçê=
ÇÉí~áäë=çÑ=ëóåíÜÉëáëFK=få=íÜÉ=Ñáêëí=ëÉíI=ÄçíÜ=Q=åã=~åÇ=S=åã=kmë=ïÉêÉ=Ñìääó=Åç~íÉÇ=ïáíÜ=
çåÉ= çÑ= íÜÉ= ÜóÇêçéÜáäáÅ= äáÖ~åÇëI= NNJãÉêÅ~éíçìåÇÉÅ~åÉ= ëìäÑçå~íÉ= EjrpF= çê= NNJ
ãÉêÅ~éíçìåÇÉÅ~åçáÅ=~ÅáÇ=Ejr^F=ïÜáÅÜ=éêçîáÇÉÇ=ëìÄëí~åíá~ä=ëçäìÄáäáíó=áå=~èìÉçìë=
ÄìÑÑÉê= ÅçåÇáíáçåë= ìëÉÇ= áå= ~ää= ÉñéÉêáãÉåíë= áå= íÜáë=ïçêâ= EcáÖìêÉ= SKQFK= wÉí~= éçíÉåíá~ä=





























ÄáåÇáåÖ= íÜÉêãçÇóå~ãáÅë= ~åÇ= ãÉÅÜ~åáëã= ÜÉêÉáåK= cçê= íÜáë= éìêéçëÉI= ÅáêÅìä~ê=
































i~íÉê= áå= íÜáë=ëíìÇóI= NeJNRk=epn`=ï~ë=Å~êêáÉÇ=çìí= íç=ÅÜ~ê~ÅíÉêáòÉ=km=Ó=ÄáåÇáåÖ=~í=~=
ãçäÉÅìä~ê=äÉîÉäK=epn`=ëéÉÅíêìã=çÑ=ìÄáèìáíáå=ï~ë=ãÉ~ëìêÉÇ=ÄÉÑçêÉ=~åÇ=~ÑíÉê=~ÇÇáíáçå=








cáÖìêÉ= SKTW= ~F= áåíÉåëáíó= ê~íáçë= çÑ= ~ãáåç= ~ÅáÇ= ÅêçëëéÉ~âë= ïáíÜ= ~åÇ= ïáíÜçìí= å~åçé~êíáÅäÉ=
~ÇÇáíáçåK= aáÑÑÉêÉåí= å~åçé~êíáÅäÉë= ã~ó= ÉñÜáÄáí= ÇáÑÑÉêÉåí= ÇÉÖêÉÉ= çÑ= ÇÉÅêÉ~ëÉ= áå= íÜÉ= çîÉê~ää=
ëéÉÅíêìã=ÉîÉå=íÜçìÖÜ=ãçä~ê=ëíçáÅÜáçãÉíêó=ÄÉíïÉÉå=å~åçé~êíáÅäÉë=~åÇ=éêçíÉáå=áë=íÜÉ=ë~ãÉK=
qÜáë=áë=ïÜó=ìëáåÖ=~=Åçåëí~åí=íÜêÉëÜçäÇ=î~äìÉ=Ñçê=~ää=å~åçé~êíáÅäÉë=ïçìäÇ=åçí=ÄÉ=~å~äóíáÅ~ääó=
































cáÖìêÉ= SKVW= fåíÉåëáíó= ê~íáç= ã~éë= ~åÇ= ÅçêêÉëéçåÇáåÖ= ÅçêêÉä~íáçå= éäçíë= Ñçê= Åçãé~êáëçå= çÑ=




aìÉ= íç= ä~êÖÉ= ëìêÑ~ÅÉ= çÑ= kmë= íÜ~í= áë= ~î~áä~ÄäÉ= íç= ÄáåÇáåÖI= éêçíÉáå= Å~å= ÅçåÑçêã= áå=
ÇáÑÑÉêÉåí= ÄáåÇáåÖ= êÉÖáãÉëK= fí= áë= íÜÉêÉÑçêÉ= áãéÉê~íáîÉ= íç= ÇÉãçåëíê~íÉ= ïÜÉíÜÉê=
ìÄáèìáíáå=ÄáåÇáåÖ=íç=çìê=kmë=áë=ëíçÅÜ~ëíáÅ=çê=ëéÉÅáÑáÅ=íç=ÅÉêí~áå=éçëáíáçåë=çå=éêçíÉáåK=
qç= íÜáë= ÉåÇI= ïÉ= Å~êêáÉÇ= çìí= ÅçåÅÉåíê~íáçå= ëíìÇó= ïáíÜ= ëçãÉ= kmë= ~åÇ= ìÄáèìáíáå=
ãáñíìêÉë= áå=epn`=ëéÉÅíê~K=cçê=Éñ~ãéäÉI=î~êóáåÖ=ÅçåÅÉåíê~íáçåë=çÑ=jrplqEQF=kmë=















ãçäÉÅìä~ê= äÉîÉäK= fåíÉåëáíó= ê~íáç= éäçíë= ~åÇ= ëìÄëÉèìÉåí= Å~äÅìä~íáçå= çÑ= ÅçêêÉä~íáçå=
ÅçÉÑÑáÅáÉåíë=ëÜçïÉÇ=~å=áåíÉêÉëíáåÖ=Çáëé~êáíóK=tÜáäÉ=Ñçê=ëçãÉ=kmë=ëìÅÜ=~ë=jr^lqEQF=
~åÇ= ~ääjr^EQF= íÜÉ= éêçíÉáå= ÄáåÇáåÖ= áë= ÜáÖÜäó= ëáãáä~ê= ïáíÜ= îÉêó= ÜáÖÜ= ÅçêêÉä~íáçå=
ÅçÉÑÑáÅáÉåíëI= ëçãÉ= çíÜÉê=kmë= ëìÅÜ= ~ë=jrplqEQF= ~åÇ= ~ääjrpEQF= Å~å= ÇÉîá~íÉ= èìáíÉ=
ëìÄëí~åíá~ääó= EcáÖìêÉ= SKVFK= táíÜ= ~ää= íÜÉ= çíÜÉê= é~ê~ãÉíÉêë= ÄÉáåÖ= Åçåëí~åíI= íÜáë=
áåÑçêã~íáçå=ëìÖÖÉëíë=íÜ~í=éêçíÉáå=ÄáåÇáåÖ=ÅÜ~ê~ÅíÉêáëíáÅë=ã~ó=çê=ã~ó=åçí=ÇÉéÉåÇ=çå=
















ÅçãÄáå~íáçå=çÑ= Ñáêëí= P= éêáåÅáé~ä= ÅçãéçåÉåíë= Em`F= ~åÇ=éäçííáåÖ= ~Ö~áåëí= É~ÅÜ=çíÜÉê=
ÇÉãçåëíê~íÉÇ= ~= ëÉé~ê~íáçå= çÑ= ëìäÑçå~íÉ= ~åÇ= Å~êÄçñóä~íÉ= kmë= áå= ÖÉåÉê~äK= jçêÉ=
ÇÉí~áäÉÇ= áåîÉëíáÖ~íáçå= êÉîÉ~äÉÇ= íÜ~í= ~ää= Å~êÄçñóä~íÉ= kmë= ~êÉ= ëçãÉïÜ~í= ÅäìëíÉêÉÇ=
~êçìåÇ=É~ÅÜ=çíÜÉê=êÉÖ~êÇäÉëë=çÑ=íÜÉáê=ëáòÉë=~åÇ=ëìêÑ~ÅÉ=ÜóÇêçéÜçÄáÅáíóK=få=Åçåíê~ëíI=
ëìäÑçå~íÉ= kmë= ~êÉ= ãçêÉ= ëÅ~ííÉêÉÇ= ~êçìåÇ= m`= éäçíëI= áåÇáÅ~íáåÖ= ÇáÑÑÉêÉåí= éêçíÉáå=
ÄáåÇáåÖ=ÄÉÜ~îáçêK=få=é~êíáÅìä~êI=ïáíÜáå=íÜÉ=ë~ãÉ=ëáòÉ=Ñ~ãáäóI=~ääjrp=~åÇ=jrplq=kmë=









cáÖìêÉ= SKNNW= eóÇêçÇóå~ãáÅ= ~åÇ= ÅçêÉ= Çá~ãÉíÉêë= çÑ= kmë= çÄí~áåÉÇ= Ñêçã= ^r`= ~åÇ= qbj=























`çãÄáåáåÖ= íÜÉ= êÉëìäíë= ïáíÜ= ÅçêÉ= Çá~ãÉíÉê= çÑ= kmë= íÜ~í= ïÉêÉ= çÄí~áåÉÇ= Ñêçã= qbj=
áã~ÖÉë=êÉîÉ~äÉÇ=~å=áåíÉêÉëíáåÖ=ÅçêêÉä~íáçåW=ïáíÜáå=íÜÉ=ë~ãÉ=ëáòÉ=Ñ~ãáäóI=íÜÉ=ÇáÑÑÉêÉåÅÉ=
ÄÉíïÉÉå=ÜóÇêçÇóå~ãáÅ= Çá~ãÉíÉê= ~åÇ= ÅçêÉ= Çá~ãÉíÉê= áåÇáÅ~íÉë= íÜÉ= çêÖ~åáÅ= ëìêÑ~ÅÉ=
ä~óÉê= çÑ= kmë= ~åÇ= íÜÉáê= ÜóÇê~íáçå= ëÜÉääë= EcáÖìêÉ= SKNNFK= _~ëÉÇ= çå= íÜÉ= ÜáÖÜäó= ëáãáä~ê=

























QJS= çêÇÉêë= çÑ= ã~ÖåáíìÇÉK= qÜÉ= êÉëìäíáåÖ= ~îÉê~ÖÉ= ëÉÇáãÉåí~íáçå= ÅçÉÑÑáÅáÉåí=








áåÑçêã~íáçå=ÜáÖÜäáÖÜíë= íÜÉ= ä~Åâ=çÑ=ÅçêêÉä~íáçå=ÄÉíïÉÉå=íÜÉ=ãçäÉÅìä~ê= äÉîÉä=ÄáåÇáåÖ=
ÇáÑÑÉêÉåÅÉë= ~ãçåÖ= íÜÉ= kmë= ïÉ= ÑçìåÇ= ïáíÜ= epn`= kjo= ÉñéÉêáãÉåíë= ~åÇ= íÜÉáê=
íÜÉêãçÇóå~ãáÅ= ÄáåÇáåÖ= é~ê~ãÉíÉêëK= _ÉÅ~ìëÉ= epn`=kjo= ÉñéÉêáãÉåí= ÖáîÉë= äçÅ~ä=
~åÇ= ÜáÖÜäó= ëéÉÅáÑáÅ= áåÑçêã~íáçå= ïÜÉêÉ~ë= ^r`= éêçîáÇÉë= ~= ÖäçÄ~ä= áåíÉê~Åíáçå=
é~ê~ãÉíÉêI=ëìÅÜ=ä~Åâ=çÑ=ÅçêêÉä~íáçå=ÅçìäÇ=ÄÉ=ÉñéÉÅíÉÇK=qÜáë=ÇÉãçåëíê~íÉë=íÜ~í=ÉîÉå=
íÜçìÖÜ=íÜÉ=äçÅ~ä=ÄáåÇáåÖ=áåÑçêã~íáçå=áë=èìáíÉ=ëéÉÅáÑáÅI=íÜÉêÉ=~êÉ=çíÜÉê=Ñ~Åíçêë=ëìÅÜ=~ë=






















qç= ÄÉÖáå= ïáíÜI= dTR= ~åÇ= dTS= êÉëáÇìÉë= ïÉêÉ= êÉãçîÉÇ= Ñêçã= ~å~äóëáë= ÇìÉ= íç= íÜÉáê=
ÉñíêÉãÉäó= î~êáÉÇ= áåíÉåëáíáÉë= ïáíÜ= ä~êÖÉ= ÇÉîá~íáçåë= ïÜáÅÜ= ãáÖÜí= êÉëìäí= áå=
çîÉêÉëíáã~íáçå= çê= ìåÇÉêÉëíáã~íáçå= çÑ= íÜÉ= ÇÉÖêÉÉ= çÑ= ëáÖå~ä= ÇÉÅêÉ~ëÉ= Ñçê= çíÜÉê= ^^=
êÉëáÇìÉëK=^ãçåÖ=ÄáåÇáåÖ=êÉëáÇìÉëI=iTN=~åÇ=iTQ=ïÉêÉ=ÑçìåÇ=íç=ÄÉ=ÉñÅäìëáîÉäó=ÉñáëíÉåí=
áå=~ää=km=íóéÉë=éçëëáÄäó=ÇìÉ=íç=áíë=ÑäÉñáÄáäáíó=ïÜáÅÜ=~äëç=êÉåÇÉêë=íÜáë=é~êí=çÑ=íÜÉ=éêçíÉáå=






cáÖìêÉ= SKNQW= _áåÇáåÖ= êÉëáÇìÉë= êÉéêÉëÉåíÉÇ= áå= Pa= Åêóëí~ä= ëíêìÅíìêÉ= çÑ= ìÄáèìáíáå= Ema_= ÅçÇÉW=
Nr_nF=Ñçê=~ääjrpEQF=~åÇ=jrplqEQFK===
=
ÑäÉñáÄáäáíóI= Äìí= ~äëç= ëé~íá~ä= ~êê~åÖÉãÉåí= çÑ= ^^= êÉëáÇìÉë= éä~óë= ~= êçäÉK= qÜ~í= áëI= ÉîÉå=
íÜçìÖÜ= oTO= áë= éçëáíáîÉäó= ÅÜ~êÖÉÇI= áí= Ñ~ÅÉë= íçï~êÇë= íÜÉ= çíÜÉê= ëáÇÉ= çÑ= iTN= ~åÇ= iTQ=
êÉëáÇìÉë=~åÇ=åçí=~ÑÑÉÅíÉÇ=Ñêçã=ÄáåÇáåÖ=ïÜáÅÜ=áåÇáÅ~íÉë=ëé~íá~ääó=ëÉäÉÅíáîÉ=ÄáåÇáåÖK=















cáÖìêÉ= SKNRW= _áåÇáåÖ= êÉëáÇìÉë= êÉéêÉëÉåíÉÇ= áå= Pa= Åêóëí~ä= ëíêìÅíìêÉ= çÑ= ìÄáèìáíáå= Ema_= ÅçÇÉW=
Nr_nF=Ñçê=~ääjrpESFI=jrplqESFI=~ääjr^EQFI=jr^lqEQFI=~ääjr^ESF=~åÇ=jr^lqESFK===
=






ÄáåÇáåÖ=êÉÖáçå=O=ëìÖÖÉëíë= íÜ~í= íÜáë= êÉëáÇìÉ=ÅçìäÇ=ÄÉäçåÖ= íç= íÜ~í=é~êíáÅìä~ê=ÄáåÇáåÖ=
êÉÖáçå= ~äíÜçìÖÜ= ëáãáä~ê= ÜóÇêçéÜçÄáÅ= éÉåÉíê~íáçå= áë= ëíáää= åÉÅÉëë~êó= ÇìÉ= íç= íÜÉ= ^^=
ÄÉáåÖ=åçí=ÉñéçëÉÇ=Ñêçã=íÜáë=ëáÇÉ=~ë=ïÉääK=qÜáë=áåíÉêéêÉí~íáçå=ãáÖÜí=ã~âÉ=ãçêÉ=ëÉåëÉ=
ïÜÉå=ÅçåëáÇÉêáåÖ=~ääjr^EQF=~åÇ=jr^lqEQF=kmë=áå=ïÜáÅÜ=fOP=êÉëáÇìÉ=ïÜáÅÜ=áë=ÅäçëÉê=














ïáíÜ= ÇáÑÑÉêÉåí= ^^= êÉëáÇìÉë= ÅçåíêáÄìíáåÖ= áå= ~ÇÇáíáçå= íç= ã~áå= ÄáåÇáåÖ= ëáíÉK= Q= åã=
ëìäÑçå~íÉ=kmë=~êÉ=ãçëí=ÇáëíáåÅí=áå=íÉêãë=çÑ=ÄáåÇáåÖ=êÉÖáçåë=ïÜáäÉ=ëé~íá~ääó=ÇáÑÑÉêÉåí=










táíÜ= íÜÉ= ÜÉäé= çÑ= NeJNRk= epn`= kjo= íÉÅÜåáèìÉI= ãçäÉÅìä~ê= äÉîÉä= áåÑçêã~íáçå= çå=
ìÄáèìáíáå= ÄáåÇáåÖ= íç= Q= åã= ~åÇ= S= åã= ÖçäÇ= kmë= ïáíÜ= ÇáÑÑÉêÉåí= ÅÜÉãáëíêó= ~åÇ=
ÜóÇêçéÜçÄáÅáíó=ïÉêÉ=çÄí~áåÉÇK=kmëÛ=ÅÜ~ê~ÅíÉêáëíáÅë=ÉîáÇÉåíäó=éä~ó=~å=áãéçêí~åí=êçäÉ=
áå= ÇáÅí~íáåÖ= éêçíÉáå= ÄáåÇáåÖ= íç= íÜÉ= ëìêÑ~ÅÉK= ^r`= ~å~äóëáë= çÑ= ìÄáèìáíáå= ÄáåÇáåÖ=
ÅçãéäÉãÉåíÉÇ=íÜáë=áåÑçêã~íáçå=ïáíÜ=íÜÉêãçÇóå~ãáÅ=áåíÉê~Åíáçå=é~ê~ãÉíÉêëK=qÜÉëÉ=
ÇáëíáåÅí= ÄÉÜ~îáçêë= ïÉêÉ= Éñéä~áåÉÇ= áå= íÉêãë= çÑ= kmë= ÜóÇê~íáçå= ëÜÉää= ÇáÑÑÉêÉåÅÉë=
ÇÉãçåëíê~íÉÇ= Äó= ^r`= ÅÜ~ê~ÅíÉêáò~íáçå= çÑ= kmë= ~äçåÉK= få= ÅçåÅäìëáçåI= áí= Ü~ë= ÄÉÉå=
ëÜçïå=íÜ~í=~=Ñìää=ÇÉëÅêáéíáçå=çÑ=kmJéêçíÉáå=ÄáåÇáåÖ=áë=åÉÅÉëë~êó=íç=ÅçåëíêìÅí=êÉäá~ÄäÉ=








qÜÉ= ãÉíÜçÇë= ÇÉîÉäçéÉÇ= áå= íÜáë= íÜÉëáë= é~îÉÇ= íÜÉ= ï~ó= Ñçê= åÉï= ~îÉåìÉë= íç= ëíìÇó=















ãáÅêçÄ~ä~åÅÉ= En`jF= íç= áåîÉëíáÖ~íÉ=ÅçãéÉíáíáîÉ=ÄáåÇáåÖ=çÑ=_p^=~åÇ=ÅóíçÅÜêçãÉ=`=
E`óí`F=çåíç=jr^=Åç~íÉÇ=kmë=Äìí=kmë=ïÉêÉ=ëí~ÄáäáòÉÇ=çå=ÖçäÇ=ëìêÑ~ÅÉë=ïÜáÅÜ=Çç=åçí=








cáÖìêÉ= TKNW= ~F= pÉÇáãÉåí~íáçå= ÅçÉÑÑáÅáÉåí= ÇáëíêáÄìíáçå= çÑ= ãáñíìêÉë= çÑ= ìÄáèìáíáåI= ep^= ~åÇ=




ëÉé~ê~íÉ= ëáÖå~äë= Ñêçã= íïç= ÇáÑÑÉêÉåí= éêçíÉáåë= ìéçå= ÄáåÇáåÖ= íç= íÜÉ= ë~ãÉ=kmëK= cêÉÉ=
éêçíÉáåë= ëÜçìäÇ= ~äëç= ÄÉ= ~ÅÅçìåíÉÇ= Ñçê= áå= íÜÉ= ëáÖå~ä= ëéÉÅíêìã= ëç= ~ë= íç= ÇáëíáåÖìáëÜ=





Å~å= çîÉêÅçãÉ= íÜáë= äáãáí~íáçåK= få= çêÇÉê= íç= ~ëëÉëë= ïÜÉíÜÉê= ^r`= áë= ëÉäÉÅíáîÉ= ~åÇ=
èì~åíáí~íáîÉ=ÉåçìÖÜ=ïáíÜ=éêçíÉáåë=~äçåÉI=~=íÉëí=^r`=ëíìÇó=ïáíÜ=ãìäíáéäÉ=éêçíÉáåë=ï~ë=





ëÉÇáãÉåí~íáçå= ÅçÉÑÑáÅáÉåíëK= páåÅÉ= íÜÉáê= ãçäÉÅìä~ê= ïÉáÖÜí= áë= ÇáÑÑÉêÉåíI= íÜÉáê=











oÉÅÉåíäóI= p~ÜåÉÜ= ÉíK= ~äK= Ü~ë= ÇÉîÉäçéÉÇ= ~= ã~íÜÉã~íáÅ~ä= ãçÇÉä= Ñçê= ÇÉëÅêáÄáåÖ= íÜÉ=
Çóå~ãáÅë= çÑ= ãìäíáéäÉ= éêçíÉáå= ÄáåÇáåÖ= íç= kmë= ëìêÑ~ÅÉ= Ñêçã= éçéìä~íáçå= Ä~ä~åÅÉ=
Éèì~íáçåë= xNQQzK= ^ÅÅçêÇáåÖ= íç= íÜÉáê= ãçÇÉäI= ~ë= íáãÉ= ~ééêç~ÅÜÉë= áåÑáåáíóI= ëäçï=
Çóå~ãáÅë= ~ÅÅçãé~åóáåÖ=ÇáëëçÅá~íáçå=çÑ= éêçíÉáåë= ~åÇ= ëìÄëÉèìÉåí= êÉéä~ÅÉãÉåí=Äó=
çíÜÉê=éêçíÉáåë=áë=áå=ÉèìáäáÄêáìã=ïÜÉêÉ=ëí~ÄäÉ=Åçãéçëáíáçå=çÑ=ãìäíáéäÉ=éêçíÉáåë=çå=km=
ëìêÑ~ÅÉ=áë=~ÅÜáÉîÉÇK=få=íÜáë=Å~ëÉI=íÜÉ=ÑçääçïáåÖ=êÉä~íáçå=Å~å=ÄÉ=~ééêçñáã~íÉÇW=















Å~å= ÄÉ= Å~äÅìä~íÉÇ= çê= îáÅÉ= îÉêë~K= ^r`= Ü~ë= ~äêÉ~Çó= ÄÉÉå= éêÉëÉåíÉÇ= ~ë= ~=ãÉíÜçÇ= íç=
Å~äÅìä~íÉ=ÄáåÇáåÖ=~ÑÑáåáíáÉë=~åÇ=ëíçáÅÜáçãÉíêó=çÑ=áåÇáîáÇì~ä=éêçíÉáåJkm=é~áêëK=qÜìëI=áÑ=




~åÇ= ~Äëçêéíáçå= ëéÉÅíêçãÉíêóI= ^r`Ûë= êÉ~ä= éçïÉê= ïáää= ÄÉ= êÉîÉ~äÉÇ= ïÜÉå= ãìäíáéäÉ=
éêçíÉáåë=~êÉ=ìëÉÇK=få=íÜáë=êÉÖ~êÇI=éêÉäáãáå~êó=èì~äáí~íáîÉ=^r`=ÉñéÉêáãÉåíë=ïáíÜ=`óí`=
~åÇ=ep^=áå=íÜÉ=éêÉëÉåÅÉ=çÑ=NQ=åã=jr^=Åç~íÉÇ=ÖçäÇ=kmë=ÇÉãçåëíê~íÉÇ=êÉã~êâ~ÄäÉ=
ÇáÑÑÉêÉåÅÉ= áå= íÉêãë= çÑ= ëáÖå~ä= ÅçåÅÉåíê~íáçå= ïÜÉå= Åçãé~êÉÇ= íç= éêçíÉáåë= ~å~äóòÉÇ=
`Ü~éíÉê=T=Ó=lìíäççâ=~åÇ=`çåÅäìëáçåë=
? NNN=
~äçåÉ= ïáíÜ= íÜÉ= ë~ãÉ= ÅçåÅÉåíê~íáçåK= cìêíÜÉê= Å~äÅìä~íáçåë= êÉã~áå= íç= ÄÉ= ÇçåÉ= íç=
èì~åíáÑó= íÜÉ= ëíçáÅÜáçãÉíêó= çÑ= É~ÅÜ= éêçíÉáå= éÉê= kmK= qÜÉëÉ= ÑáåÇáåÖë= Å~å= íÜÉå= ÄÉ=
ÅçåÑáêãÉÇ= Äó= ìëáåÖ= bèì~íáçå= TKN= ~åÇ= ÄáåÇáåÖ= ~ÑÑáåáíó= ~åÇ= ëíçáÅÜáçãÉíêó= çÑ= É~ÅÜ=
éêçíÉáå=Å~äÅìä~íÉÇ=ëÉé~ê~íÉäóK==
=






•? kmJéêçíÉáå= ÅçãéäÉñÉë= Å~å= ÄÉ= Ñê~Åíáçå~íÉÇ= Ñêçã= ÑêÉÉ= éêçíÉáåë= áå= ëáíì= ~åÇ=




~åÇ= ÄçìåÇ= éêçíÉáåë= ~êÉ= áåîÉëíáÖ~íÉÇ= áåÇáêÉÅíäóI= íÜÉ= ãÉíÜçÇ= áë= ëáãéäó=
~ééäáÅ~ÄäÉ=íç=~åó=ëáòÉI=ëÜ~éÉ=~åÇ=ÜÉíÉêçÖÉåÉáíó=çÑ=kmëK===
=
lå= íÜÉ=çíÜÉê=Ü~åÇI= áå=çêÇÉê= Ñçê= íÜÉ=ãÉíÜçÇ= íç=ÄÉ=î~äáÇI= ~=ãÉ~ëìê~ÄäÉ=ÇÉÅêÉ~ëÉ= áå=














äáÖ~åÇë= ~åÇ= ëáòÉK= qÜÉëÉ=kmë= Å~å= íÜÉå= ÄÉ= áåîÉëíáÖ~íÉÇ= áå= íÉêãë= çÑ= éêçíÉáå= ÄáåÇáåÖ=




çÑ= ëìêÑ~ÅÉ= ÅÜÉãáëíêóI= ÅÜ~êÖÉ= ~åÇ= ÜóÇêçéÜçÄáÅáíóK= tÉ= íÜáåâ= ëáòÉ= ÇÉéÉåÇÉåÅó= çå=
éêçíÉáå=ÄáåÇáåÖ=íç=kmë=ãáÖÜí=ÄÉ=ÇáÑÑÉêÉåí=ÖáîÉå=íÜÉ=ÇáëÅêÉé~åÅáÉë=ïÉ=ÑçìåÇ=áå=kjo=
ëíìÇáÉë= áå= `Ü~éíÉê= S= ïÜÉêÉ= ëìäÑçå~íÉ= ~åÇ= Å~êÄçñóä~íÉ= kmë= ïáíÜ= ÅÜ~åÖáåÖ=
ÜóÇêçéÜçÄáÅáíó=ïÉêÉ=áåîÉëíáÖ~íÉÇK=^äëçI=íÜÉ=ëíìÇó=Å~å=ÄÉ=êÉéäáÅ~íÉÇ=Ñçê=î~êáçìë=íóéÉë=







få= íÜáë= íÜÉëáëI= NeJNRk= epn`= kjo= ï~ë= ÇÉãçåëíê~íÉÇ= íç= ÄÉ= éçïÉêÑìä= íççä= Ñçê=
ÇÉíÉêãáå~íáçå=çÑ=éêçíÉáå=ÄáåÇáåÖ= êÉëáÇìÉë= íç=km= ëìêÑ~ÅÉ= ~í=ãçäÉÅìä~ê= äÉîÉä= ÇÉí~áäK=










kjoK= få= ~ÇÇáíáçå= íç= ÖÉåÉêáÅ= ëíìÇáÉë= çÑ= kmJéêçíÉáå= áåíÉê~ÅíáçåëI= epn`= kjo=
ÉñéÉêáãÉåíë=Å~å=ÄÉ=~ééäáÉÇ=íç=~åëïÉê=ëéÉÅáÑáÅ=èìÉëíáçåë=éÉêí~áåáåÖ=kmÛë=áåíÉê~Åíáçåë=
ïáíÜ= ÄáçäçÖáÅ~ä= ÉåíáíáÉëK= cçê= áåëí~åÅÉI= êÉÅÉåí= ïçêâ= éìÄäáëÜÉÇ= Äó= çìê= Öêçìé=
ÇÉãçåëíê~íÉÇ= ~= ìåáèìÉ= ~Äáäáíó= çÑ= jrp= Åç~íÉÇ= kmë= íÜ~í= ãáãáÅ= ÜÉé~ê~å= ëìäÑ~íÉ=
éêçíÉçÖäóÅ~åë= ~åÇ= áêêÉîÉêëáÄäó= ÇÉÑçêã= íÜÉ= îáêìë= ëíêìÅíìêÉK= jçäÉÅìä~ê= Çóå~ãáÅ=
ëáãìä~íáçåë= ÇÉëÅêáÄÉÇ= íÜÉ= éçíÉåíá~ä= ÄáåÇáåÖ=ãÉÅÜ~åáëã= çÑ= kmë= íç= Å~éëáÇ= éêçíÉáå=
éÉåí~ãÉêë= ïÜáÅÜ= áåáíá~íÉë= íÜÉ= ÇÉëíêìÅíáîÉ= ÉîÉåíë= çÑ= îáêìë= ãÉãÄê~åÉK= få= çêÇÉê= íç=
ÉäìÅáÇ~íÉ=íÜáë=ãÉÅÜ~åáëã=~åÇ=çíÜÉê=ëÉäÉÅíáîÉ=áåíÉê~Åíáçåë=ÄÉíïÉÉå=kmë=~åÇ=Å~éëáÇ=



















~= Ä~ëáë= Ñçê= íÜÉ= ãÉíÜçÇçäçÖó= ïÉ= ÇÉîÉäçéÉÇ= áå= çêÇÉê= íç= Éëíáã~íÉ= íÜÉêãçÇóå~ãáÅ=
é~ê~ãÉíÉêë= Ñçê= éêçíÉáå= ÄáåÇáåÖK= qÜáë= ãÉíÜçÇ= ï~ë= ëÜçïå= íç= ÄÉ= êçÄìëíI= ãçëíäó=





çêÇÉê= íç= Åçãé~êÉ= ÇáÑÑÉêÉåí= ëáòÉ= ~åÇ= íóéÉë= çÑ= ÖçäÇ= kmë= êÉäá~ÄäóK= ^ÅÅçêÇáåÖ= íç= íÜáë=




ÄáåÇáåÖ= ëíìÇáÉë= íç= çÄí~áå= íÜÉêãçÇóå~ãáÅ= áåÑçêã~íáçå= çå= ìÄáèìáíáå= ÄáåÇáåÖ= ~åÇ=






ÉîÉåí= ïáíÜ= ÇáÑÑÉêÉåí= ~ëéÉÅíëI= ëìÅÜ= ~ë= íÜÉêãçÇóå~ãáÅë= ~åÇ=ãÉÅÜ~åáëãK= f= íêáÉÇ= íç=
~åëïÉê= Üçï= ëìêÑ~ÅÉ= ÅÜÉãáëíêóI= ëáòÉ= ~åÇ= ëìêÑ~ÅÉ= ÜóÇêçéÜçÄáÅáíó= ~êÉ= ÅçêêÉä~íÉÇ= íç=
éêçíÉáå=ÄáåÇáåÖ=ãçÇÉë=Ñçê=ëã~ää=kmëK=qÜêçìÖÜçìí=ãó=mÜa=ïçêâI=f=ÉñíÉåëáîÉäó=ïçêâÉÇ=
çå=ÚéÉêÑÉÅíáåÖÛ=ÖçäÇ=kmë=áå=íÉêãë=çÑ=ëóåíÜÉëáëI=ëÉé~ê~íáçå=~åÇ=ÅÜ~ê~ÅíÉêáò~íáçå=ïÜáÅÜ=
ÜÉäéÉÇ= ãÉ= íç= Åçåíêçä= ÇáÑÑÉêÉåí= ÅÜ~ê~ÅíÉêáëíáÅë= çÑ= kmë= Å~êÉÑìääóK= qÜÉëÉ= ïÉääJ
ÅÜ~ê~ÅíÉêáòÉÇ=~åÇ=ÜáÖÜäó=ÜçãçÖÉåÉçìë=kmë=~ääçïÉÇ=ãÉ=íç=êÉäá~Ääó=áåíÉêéêÉí=íÜÉ=Ç~í~=
f= çÄí~áåÉÇ= Ñêçã= çíÜÉê= ÉñéÉêáãÉåíëK= få= íÜáë= ëÉåëÉI= f= ëíêçåÖäó= ÄÉäáÉîÉ= íÜ~í= íÜÉ= ÜáÖÜ=















xPz= _K=qÜáÉëÉåI=^K= gçêÇ~åI=`äáåáÅ~ä=~ééäáÅ~íáçåë=çÑ=ã~ÖåÉíáÅ=å~åçé~êíáÅäÉë= Ñçê=
ÜóéÉêíÜÉêãá~I= fåíÉêå~íáçå~ä= gçìêå~ä= çÑ=eóéÉêíÜÉêãá~K=OQ= EOMMVF=QSTÓQTQK=
ÇçáWNMKNMUMLMOSRSTPMUMONMQTRTK=









Ñçê= áåíÉÖê~íÉÇ= Å~åÅÉê= áã~ÖáåÖ= ~åÇ= íÜÉê~éóI=k~åç=iÉííK= R= EOMMRF= TMVÓTNNK=
ÇçáWNMKNMONLåäMRMNOTëK=
xTz= `KeKgK=`ÜçáI=iK=e~çI=pKmK=k~ê~ó~åI=bK=^ìóÉìåÖI=`K^K=jáêâáåI=jÉÅÜ~åáëã=Ñçê=






Ñçê= ÖäáçÄä~ëíçã~I= pÅá= qê~åëä= jÉÇK= R= EOMNPF= OMVê~NROK=
ÇçáWNMKNNOSLëÅáíê~åëäãÉÇKPMMSUPVK=
xVz= sK=`~ÖåçI=mK=^åÇêÉçòòáI=jK=aÛ^äáÅ~êå~ëëçI=mKgK=páäî~I=jK=jìÉääÉêI=jK=d~ääçìñI=
Éí= ~äKI= _êç~ÇJëéÉÅíêìã= åçåJíçñáÅ= ~åíáîáê~ä= å~åçé~êíáÅäÉë= ïáíÜ= ~= îáêìÅáÇ~ä=
áåÜáÄáíáçå= ãÉÅÜ~åáëãI= k~í= j~íÉêK= NT= EOMNUF= NVRÓOMPK=
ÇçáWNMKNMPULåã~íRMRPK=
xNMz= pK= táäÜÉäãI= ^KgK= q~î~êÉëI= nK= a~áI= pK= lÜí~I= gK= ^ìÇÉíI= eKcK= aîçê~âI= Éí= ~äKI=
^å~äóëáë= çÑ= å~åçé~êíáÅäÉ= ÇÉäáîÉêó= íç= íìãçìêëI= k~íK= oÉîK= j~íÉêK= N= EOMNSF=
NSMNQK=ÇçáWNMKNMPULå~íêÉîã~íëKOMNSKNQK=
xNNz= tK`KtK= `Ü~åI= k~åçãÉÇáÅáåÉ= OKMI= ^ÅÅK= `ÜÉãK= oÉëK= RM= EOMNTF= SOTÓSPOK=
ÇçáWNMKNMONL~ÅëK~ÅÅçìåíëKSÄMMSOVK=
xNOz= aKjK=pÜáåI=jKbK=a~îáëI=wKdK=`ÜÉåI=k~åçé~êíáÅäÉ=íÜÉê~éÉìíáÅëW=~å=ÉãÉêÖáåÖ=
íêÉ~íãÉåí= ãçÇ~äáíó= Ñçê= Å~åÅÉêI= k~í= oÉî= aêìÖ= aáëÅçîK= T= EOMMUF= TTNÓTUOK=
ÇçáWNMKNMPULåêÇOSNQK=
xNPz= iK=uìI=`KJ`K=eì~åÖI=tK=eì~åÖI=tKJeK=q~åÖI=^K=o~áíI=vKwK=váåI=Éí=~äKI=póëíÉãáÅ=
íìãçêJí~êÖÉíÉÇ= ÖÉåÉ= ÇÉäáîÉêó= Äó= ~åíáJíê~åëÑÉêêáå= êÉÅÉéíçê= ëÅcîJ
áããìåçäáéçëçãÉëI=jçäK=`~åÅÉê=qÜÉêK=N=EOMMOF=PPTÓPQSK=
xNQz= pK^K=táëëáåÖI=lK=h~óëÉêI=oKeK=j?ääÉêI=pçäáÇ=äáéáÇ=å~åçé~êíáÅäÉë=Ñçê=é~êÉåíÉê~ä=















ÇêìÖ= ÇÉäáîÉêóI= fåí= g= mÜ~êãK= ROU= EOMNTF= STRÓSVNK=
ÇçáWNMKNMNSLàKáàéÜ~êãKOMNTKMSKMROK=
xNVz= wK=iáìI=gKqK=oçÄáåëçåI=pKjK=q~Ä~âã~åI=hK=v~åÖI=eK=a~áI=`~êÄçå=ã~íÉêá~äë=Ñçê=
ÇêìÖ= ÇÉäáîÉêó= C= Å~åÅÉê= íÜÉê~éóI= j~íÉêá~äë= qçÇ~óK= NQ= EOMNNF= PNSÓPOPK=
ÇçáWNMKNMNSLpNPSVJTMONENNFTMNSNJQK=
xOMz= pKvK= j~Ç~åáI= ^K= j~åÇÉäI= ^KjK= pÉáÑ~äá~åI= ^= ÅçåÅáëÉ= êÉîáÉï= çÑ= Å~êÄçå=
å~åçíìÄÉDë= íçñáÅçäçÖóI= k~åç= oÉîáÉïëK= Q= EOMNPF= ONRONK=
ÇçáWNMKPQMOLå~åçKîQáMKONRONK=
xONz= vK=pçåÖI=vK=iáI=nK=uìI=wK=iáìI=jÉëçéçêçìë= ëáäáÅ~=å~åçé~êíáÅäÉë= Ñçê= ëíáãìäáJ
êÉëéçåëáîÉ=ÅçåíêçääÉÇ=ÇêìÖ=ÇÉäáîÉêóW=~Çî~åÅÉëI=ÅÜ~ääÉåÖÉëI=~åÇ=çìíäççâI=fàåK=
NO=EOMNTF=UTÓNNMK=ÇçáWNMKONQTLfgkKpNNTQVRK=
xOOz= vK= qá~åI= oK= dìçI= vK= gá~çI= vK= pìåI= pK= pÜÉåI= vK=t~åÖI= Éí= ~äKI= oÉÇçñ= ëíáãìäáJ
êÉëéçåëáîÉ= Üçääçï= ãÉëçéçêçìë= ëáäáÅ~= å~åçÅ~êêáÉêë= Ñçê= í~êÖÉíÉÇ= ÇêìÖ=
ÇÉäáîÉêó= áå= Å~åÅÉê= íÜÉê~éóI= k~åçëÅ~äÉ= eçêáòK= N= EOMNSF= QUMÓQUTK=
ÇçáWNMKNMPVL`SkeMMNPVaK=
xOPz= gK= wÜìI= vK= káìI= vK= iáI= vK= dçåÖI= eK= pÜáI= nK= eìçI= Éí= ~äKI= píáãìäáJêÉëéçåëáîÉ=
ÇÉäáîÉêó= îÉÜáÅäÉë= Ä~ëÉÇ= çå= ãÉëçéçêçìë= ëáäáÅ~= å~åçé~êíáÅäÉëW= êÉÅÉåí=
~Çî~åÅÉë= ~åÇ= ÅÜ~ääÉåÖÉëI= gK= j~íÉêK= `ÜÉãK= _K= R= EOMNTF= NPPVÓNPROK=
ÇçáWNMKNMPVL`Sq_MPMSS^K=
xOQz= iKvKqK=`ÜçìI=hK=jáåÖI=tK`KtK=`Ü~åI=píê~íÉÖáÉë=Ñçê=íÜÉ=áåíê~ÅÉääìä~ê=ÇÉäáîÉêó=
çÑ= å~åçé~êíáÅäÉëI= `ÜÉã= pçÅ= oÉîK= QM= EOMNNF= OPPÓOQRK=
ÇçáWNMKNMPVL`M`pMMMMPbK=
xORz= vKJiK= wÜ~çI= wK= iáI= pK= h~ÄÉÜáÉI= vKvK= _çíêçëI= gKcK= píçÇÇ~êíI= gKfK= wáåâI= éeJ
léÉê~íÉÇ=k~åçéáëíçåë=çå=íÜÉ=pìêÑ~ÅÉë=çÑ=jÉëçéçêçìë=páäáÅ~=k~åçé~êíáÅäÉëI=
gK=^ãK=`ÜÉãK=pçÅK=NPO=EOMNMF=NPMNSÓNPMORK=ÇçáWNMKNMONLà~NMRPTNìK=
xOSz= jKtK= ^ãÄêçÖáçI= `KoK= qÜçã~ëI= vKJiK= wÜ~çI= gKfK= wáåâI= gKcK= píçÇÇ~êíI=




xOTz= cK^KpK= läìóçãá= p= ^ÇÉóÉãáI= bî~äì~íáçå= çÑ= ãÉí~ä= å~åçé~êíáÅäÉë= Ñçê= ÇêìÖ=
ÇÉäáîÉêó= ëóëíÉãëI= gçìêå~ä= çÑ= _áçãÉÇáÅ~ä= oÉëÉ~êÅÜK= OV= EOMNRF= NQRÓNQVK=
ÇçáWNMKTRRRLg_oKOUKOMNPMMVSK=
xOUz= qK_K=eìÑÑI=iK=qçåÖI=vK=wÜ~çI=jKkK=e~åëÉåI=gKJuK=` ÜÉåÖI=^ K=tÉáI=eóéÉêíÜÉêãáÅ=
ÉÑÑÉÅíë= çÑ= ÖçäÇ= å~åçêçÇë= çå= íìãçê= ÅÉääëI=k~åçãÉÇáÅáåÉ= EiçåÇFK= O= EOMMTF=
NORÓNPOK=ÇçáWNMKOONTLNTQPRUUVKOKNKNORK=
xOVz= iK=v~åÖI=eK=hì~åÖI=tK=wÜ~åÖI=wKmK=^Öìáä~êI=eK=tÉáI=eK=uìI=`çãé~êáëçåë=çÑ=
íÜÉ= ÄáçÇáëíêáÄìíáçå= ~åÇ= íçñáÅçäçÖáÅ~ä= Éñ~ãáå~íáçåë= ~ÑíÉê= êÉéÉ~íÉÇ=
áåíê~îÉåçìë= ~Çãáåáëíê~íáçå=çÑ= ëáäîÉê= ~åÇ=ÖçäÇ=å~åçé~êíáÅäÉë= áå=ãáÅÉI= pÅáK=
oÉéK=T=EOMNTF=PPMPÓRUPK=ÇçáWNMKNMPULëQNRVUJMNTJMPMNRJNK=
xPMz= rK=mê~ÄÜ~â~êI=eK=j~ÉÇ~I=oKhK=g~áåI=bKjK=pÉîáÅâJjìê~Å~I=tK=w~ãÄçåáI=lK`K=
c~êçâÜò~ÇI= Éí= ~äKI= `Ü~ääÉåÖÉë= ~åÇ= hÉó= `çåëáÇÉê~íáçåë= çÑ= íÜÉ= båÜ~åÅÉÇ=





xPOz= gK= o~ìÅÜI= pK= i~ìêÉåíI= jK= j~ÜãçìÇáI= tK= hçäÅÜI= _áÖ= páÖå~äë= Ñêçã= pã~ää=







çÑ= ÖçäÇ= å~åçé~êíáÅäÉë= ~ÑíÉê= áåíê~îÉåçìë= ~Çãáåáëíê~íáçåI= bìê= g= mÜ~êã=
_áçéÜ~êãK=TT=EOMNNF=QMTÓQNSK=ÇçáWNMKNMNSLàKÉàéÄKOMNMKNOKMOVK=
xPRz= vKJeK=m~êâI=eK`K=_~ÉI=vK=g~åÖI=pKeK=gÉçåÖI=eKkK=iÉÉI=tKJfK=oóìI=Éí=~äKI=bÑÑÉÅí=çÑ=





xPSz= ^KbK= dêÉÖçêóI= oK= qáíÄ~ääI= aK= táääá~ãëçåI= s~ÅÅáåÉ= ÇÉäáîÉêó= ìëáåÖ=
å~åçé~êíáÅäÉëI= cêçåí= `Éää= fåÑÉÅí= jáÅêçÄáçäK= P= EOMNPF= NPK=
ÇçáWNMKPPUVLÑÅáãÄKOMNPKMMMNPK=
xPTz= oK= qçóI= mKjK= mÉáêáëI= hK_K= dÜ~ÖÜ~Ç~I= bK= h~ê~íÜ~å~ëáëI= pÜ~éáåÖ= Å~åÅÉê=
å~åçãÉÇáÅáåÉW= íÜÉ= ÉÑÑÉÅí= çÑ= é~êíáÅäÉ= ëÜ~éÉ= çå= íÜÉ= áå= îáîçàçìêåÉó= çÑ=
å~åçé~êíáÅäÉëI=k~åçãÉÇáÅáåÉK=V=EOMNQF=NONÓNPQK=ÇçáWNMKOONTLååãKNPKNVNK=
xPUz= _KaK= `ÜáíÜê~åáI= ^K^K= dÜ~ò~åáI= tK`KtK= `Ü~åI= aÉíÉêãáåáåÖ= íÜÉ= páòÉ= ~åÇ=
pÜ~éÉ=aÉéÉåÇÉåÅÉ=çÑ=dçäÇ=k~åçé~êíáÅäÉ=réí~âÉ= áåíç=j~ãã~äá~å=`ÉääëI=
k~åç=iÉííK=S=EOMMSF=SSOÓSSUK=ÇçáWNMKNMONLåäMROPVSçK=
xPVz= vK=dÉåÖI=mK=a~äÜ~áãÉêI= pK=`~áI=oK=që~áI=jK=qÉï~êáI=qK=jáåâçI= Éí= ~äKI= pÜ~éÉ=




ïáíÜ= o~ÇáçJcêÉèìÉåÅóJqìå~ÄäÉ=aêìÖ= oÉäÉ~ëÉI= ^`p=k~åçK= S= EOMNOF= QNRTÓ
QNSUK=ÇçáWNMKNMONLååPMMSROéK=
xQNz= pKbK^K= dê~ííçåI= mK^K= oçééI= mKaK= mçÜäÜ~ìëI= gK`K= iìÑíI= sKgK= j~ÇÇÉåI= jKbK=
k~éáÉêI= Éí= ~äKI= qÜÉ= ÉÑÑÉÅí= çÑ= é~êíáÅäÉ= ÇÉëáÖå= çå= ÅÉääìä~ê= áåíÉêå~äáò~íáçå=
é~íÜï~óëI= mêçÅK= k~íä= ^Å~ÇK= pÅáK= NMR= EOMMUF= NNSNPÓNNSNUK=
ÇçáWNMKNMTPLéå~ëKMUMNTSPNMRK=
xQOz= mK= aÉÅìòòáI= jK= cÉêê~êáI= qÜÉ= ~ÇÜÉëáîÉ= ëíêÉåÖíÜ= çÑ= åçåJëéÜÉêáÅ~ä= é~êíáÅäÉë=
ãÉÇá~íÉÇ= Äó= ëéÉÅáÑáÅ= áåíÉê~ÅíáçåëI= _áçã~íÉêá~äëK= OT= EOMMSF= RPMTÓRPNQK=
ÇçáWNMKNMNSLàKÄáçã~íÉêá~äëKOMMSKMRKMOQK=
xQPz= iK=m~åI=nK=eÉI=gK=iáìI=vK=`ÜÉåI=jK=j~I=iK=wÜ~åÖI=Éí=~äKI=kìÅäÉ~êJq~êÖÉíÉÇ=aêìÖ=
aÉäáîÉêó= çÑ= q^q= mÉéíáÇÉJ`çåàìÖ~íÉÇ= jçåçÇáëéÉêëÉ= jÉëçéçêçìë= páäáÅ~=
k~åçé~êíáÅäÉëI= gK= ^ãK= `ÜÉãK= pçÅK= NPQ= EOMNOF= RTOOÓRTORK=
ÇçáWNMKNMONLà~ONNMPRïK=





xQRz= `K= p~ê~áî~I= `K= mê~´~I= oK= cÉêêÉáê~I= qK= p~åíçëI= iK= cÉêêÉáê~I= iK= _Éêå~êÇáåçI=
k~åçé~êíáÅäÉJãÉÇá~íÉÇ= Äê~áå= ÇêìÖ= ÇÉäáîÉêóW= lîÉêÅçãáåÖ= ÄäççÇJÄê~áå=
Ä~êêáÉê= íç= íêÉ~í=åÉìêçÇÉÖÉåÉê~íáîÉ=ÇáëÉ~ëÉëI= g=`çåíêçä=oÉäÉ~ëÉK=OPR= EOMNSF=
PQÓQTK=ÇçáWNMKNMNSLàKàÅçåêÉäKOMNSKMRKMQQK=
xQSz= ^K= sÉêã~I= lK= ròìåI= vK= eìI= vK= eìI= eKJpK= e~åI= kK=t~íëçåI= Éí= ~äKI= pìêÑ~ÅÉJ
ëíêìÅíìêÉJêÉÖìä~íÉÇ= ÅÉääJãÉãÄê~åÉ= éÉåÉíê~íáçå= Äó= ãçåçä~óÉêJéêçíÉÅíÉÇ=
å~åçé~êíáÅäÉëI=T=EOMMUF=RUUÓRVRK=ÇçáWNMKNMPULåã~íOOMOK=
xQTz= oKmK= `~êåÉóI= vK= ^ëíáÉêI= qKjK= `~êåÉóI= hK= sç?íÅÜçîëâóI= mKeK= g~ÅçÄ= páäî~I= cK=
píÉää~ÅÅáI=bäÉÅíêáÅ~ä=ãÉíÜçÇ=íç=èì~åíáÑó=å~åçé~êíáÅäÉ=áåíÉê~Åíáçå=ïáíÜ=äáéáÇ=
Äáä~óÉêëI=^`p=k~åçK=T=EOMNPF=VPOÓVQOK=ÇçáWNMKNMONLååPMPSPMQK=
xQUz= mK= ^åÇêÉçòòáI= oK`K= s~å= iÉÜåI= hK= sç?íÅÜçîëâóI= jK= oáÅÅáI= mKeKgK= páäî~I= gK=
oÉÖìÉê~I=Éí=~äKI=iáéáÇ=í~áä=éêçíêìëáçåë=ãÉÇá~íÉ=íÜÉ=áåëÉêíáçå=çÑ=å~åçé~êíáÅäÉë=
áåíç= ãçÇÉä= ÅÉää= ãÉãÄê~åÉëI= k~í= `çããëK= R= EOMNQF= QQUOK=
ÇçáWNMKNMPULåÅçããëRQUOK=
xQVz= oK`K=s~å=iÉÜåI=mKrK=^íìâçê~äÉI=^K=^äÉñ~åÇÉêJh~íòI=aKgK= fêîáåÉI= vKJpK= v~åÖI=
oKmK=`~êåÉóI=Éí=~äKI=bÑÑÉÅí=çÑ=é~êíáÅäÉ=Çá~ãÉíÉê=~åÇ=ëìêÑ~ÅÉ=Åçãéçëáíáçå=çå=
























xRTz= dK= oáî~ëI= tK= pí~ÑÑçêÇI= ^KmK= jáåíçåI= `Ü~ê~ÅíÉêáò~íáçå= çÑ= eÉíÉêçäçÖçìë=
mêçíÉáåÓmêçíÉáå= fåíÉê~Åíáçåë= rëáåÖ= ^å~äóíáÅ~ä= räíê~ÅÉåíêáÑìÖ~íáçåI=
jÉíÜçÇëK=NV=ENVVVF=NVQÓONOK=ÇçáWNMKNMMSLãÉíÜKNVVVKMURNK=
xRUz= lK= i~ããI= aáÉ= aáÑÑÉêÉåíá~äÖäÉáÅÜìåÖ= ÇÉê= räíê~òÉåíêáÑìÖáÉêìåÖI= ^êâK= j~íK=
^ëíêK=cóëK=ON_=ENVOVF=NÓQK=
xRVz= `K^K=_ê~ìíáÖ~ãI=rëáåÖ=i~ããJbèì~íáçå=ãçÇÉäáåÖ=çÑ=ëÉÇáãÉåí~íáçå=îÉäçÅáíó=
Ç~í~= íç= ÇÉíÉêãáåÉ= íÜÉ= âáåÉíáÅ= ~åÇ= íÜÉêãçÇóå~ãáÅ= éêçéÉêíáÉë= çÑ=
ã~ÅêçãçäÉÅìä~ê= áåíÉê~ÅíáçåëI= jÉíÜçÇëK= RQ= EOMNNF= QÓNRK=
ÇçáWNMKNMNSLàKóãÉíÜKOMNMKNOKMOVK=
xSMz= jKmK=jçåçéçäáI=`K= üÄÉêÖI= ^K= p~äî~íáI= hK^K=a~ïëçåI=_áçãçäÉÅìä~ê= Åçêçå~ë=
éêçîáÇÉ=íÜÉ=ÄáçäçÖáÅ~ä=áÇÉåíáíó=çÑ=å~åçëáòÉÇ=ã~íÉêá~äëI=k~íìêÉ=k~åçíÉÅÜK=T=
EOMNOF=TTVÓTUSK=ÇçáWNMKNMPULåå~åçKOMNOKOMTK=




Éí= ~äKI= båêáÅÜãÉåí= çÑ= áããìåçêÉÖìä~íçêó= éêçíÉáåë= áå= íÜÉ= ÄáçãçäÉÅìä~ê=
Åçêçå~= çÑ= å~åçé~êíáÅäÉë= ïáíÜáå= Üìã~å= êÉëéáê~íçêó= íê~Åí= äáåáåÖ= ÑäìáÇI=





qÜÉ= ?pïÉÉíÒ= páÇÉ= çÑ= íÜÉ= mêçíÉáå= `çêçå~W= bÑÑÉÅíë= çÑ= däóÅçëóä~íáçå= çå=
k~åçé~êíáÅäÉJ`Éää= fåíÉê~ÅíáçåëI= ^`p= k~åçK= V= EOMNRF= ONRTÓONSSK=
ÇçáWNMKNMONLååRMSMSMèK=





ÇáãÉåëáçå~ä= ÉäÉÅíêçéÜçêÉëáëI= bìêçéÉ~å= gçìêå~ä= çÑ= mÜ~êã~ÅÉìíáÅë= ~åÇ=
_áçéÜ~êã~ÅÉìíáÅëK=RQ=EOMMOF=NSRÓNTMK=ÇçáWNMKNMNSLpMVPVJSQNNEMOFMMMUNJQK=
xSSz= ^K= dÉëëåÉêI= ^K= iáÉëâÉI= _KoK= m~ìäâÉI= oKeK= j?ääÉêI= cìåÅíáçå~ä= Öêçìéë= çå=
éçäóëíóêÉåÉ=ãçÇÉä=å~åçé~êíáÅäÉëW=áåÑäìÉåÅÉ=çå=éêçíÉáå=~ÇëçêéíáçåI=gçìêå~ä=
çÑ= _áçãÉÇáÅ~ä= j~íÉêá~äë= oÉëÉ~êÅÜ= m~êí= ^K= SR= EOMMPF= PNVÓPOSK=
ÇçáWNMKNMMOLàÄãK~KNMPTNK=
xSTz= aKcK= jçó~åçI= hK= p~Ü~I= dK= mê~â~ëÜI= _K= v~åI= eK= hçåÖI= jK= v~òÇ~åáI= Éí= ~äKI=
c~ÄêáÅ~íáçå=çÑ=`çêçå~JcêÉÉ=k~åçé~êíáÅäÉë=ïáíÜ=qìå~ÄäÉ=eóÇêçéÜçÄáÅáíóI=
^`p=k~åçK=U=EOMNQF=STQUÓSTRRK=ÇçáWNMKNMONLååRMMSQTUK=
xSUz= oK= p~Ñ~îáJpçÜáI= pK= j~ÖÜ~êáI= jK= o~çìÑáI= pK^K= g~ä~äáI= jKgK= e~àáéçìêI= ^K=
dÜ~ëëÉãéçìêI=Éí=~äKI=_óé~ëëáåÖ=mêçíÉáå=`çêçå~=fëëìÉ=çå=^ÅíáîÉ=q~êÖÉíáåÖW=
wïáííÉêáçåáÅ=`ç~íáåÖë=aáÅí~íÉ= péÉÅáÑáÅ= fåíÉê~Åíáçåë= çÑ= q~êÖÉíáåÖ=jçáÉíáÉë=
~åÇ= `Éää= oÉÅÉéíçêëI= ^`p= ^ééä= j~íÉê= fåíÉêÑ~ÅÉëK= U= EOMNSF= OOUMUÓOOUNUK=
ÇçáWNMKNMONL~Åë~ãáKSÄMRMVVK=
xSVz= oK=jçìíI=aKcK=jçó~åçI=pK=o~å~I=sKjK=oçíÉääçI=pìêÑ~ÅÉ=ÑìåÅíáçå~äáò~íáçå=çÑ=
å~åçé~êíáÅäÉë= Ñçê= å~åçãÉÇáÅáåÉI= `ÜÉã= pçÅ= oÉîK= QN= EOMNOF= ORPVÓORQQK=
ÇçáWNMKNMPVL`O`pNROVQhK=







~äKI= cìåÅíáçå~äáò~íáçå= çÑ= ~äâóåÉJíÉêãáå~íÉÇ= íÜÉêã~ääó= ÜóÇêçÅ~êÄçåáòÉÇ=




ëìêÑ~ÅÉ= ÅçåÇáíáçåáåÖ= Eçéëçåáò~íáçåF= çÑ= ÄäçÅâ= ÅçéçäóãÉêJÅç~íÉÇ=
ãáÅêçëéÜÉêÉëI= _áçã~íÉêá~äëK= NP= ENVVOF= UQNÓUQVK= ÇçáWNMKNMNSLMNQOJ
VSNOEVOFVMNTTJmK=
xTPz= qK=`ÉÇÉêî~ääI=fK=ióåÅÜI=jK=cçóI=qK=_ÉêÖÖ™êÇI=pK`K=açååÉääóI=dK=`~ÖåÉóI=Éí=~äKI=
aÉí~áäÉÇ= fÇÉåíáÑáÅ~íáçå= çÑ= mä~ëã~= mêçíÉáåë= ^ÇëçêÄÉÇ= çå= `çéçäóãÉê=
k~åçé~êíáÅäÉëI= ^åÖÉïK= `ÜÉãK= fåíK= bÇK= båÖäK= QS= EOMMTF= RTRQÓRTRSK=
ÇçáWNMKNMMOL~åáÉKOMMTMMQSRK=
xTQz= eK=_~óê~âí~êI=mKpK=dÜçëÜI=sKjK=oçíÉääçI=jKgK=hå~ééI=aáëêìéíáçå=çÑ=éêçíÉáåJ





xTSz= j~êíáå= iìåÇèîáëíI= ^K= fåÖã~ê= pÉíÜëçåI= _ÉåÖíJe~ê~äÇ= gçåëëçåI= mêçíÉáå=
^Çëçêéíáçå= çåíç= páäáÅ~= k~åçé~êíáÅäÉëW?= `çåÑçêã~íáçå~ä= `Ü~åÖÉë= aÉéÉåÇ=
çå= íÜÉ=m~êíáÅäÉëD=`ìêî~íìêÉ=~åÇ= íÜÉ=mêçíÉáå=pí~ÄáäáíóI=^ãÉêáÅ~å=`ÜÉãáÅ~ä=
pçÅáÉíóI=OMMQK=ÇçáWNMKNMONLä~MQUQTORK=











xUMz= jK=j~ÜãçìÇáI= fK= ióåÅÜI=jKoK=bàíÉÜ~ÇáI=jKmK=jçåçéçäáI= cK_K=_çãÄÉääáI= pK=




fåíÉê~Åíáçåë= ïáíÜ= páäáÅ~= k~åçé~êíáÅäÉëI= i~åÖãìáêK= ON= EOMMRF= RVTQÓRVTVK=
ÇçáWNMKNMONLä~MRMRSVàK=
xUOz= hK=cáëÅÜÉêI=jK=pÅÜãáÇíI=máíÑ~ääë=~åÇ=åçîÉä=~ééäáÅ~íáçåë=çÑ=é~êíáÅäÉ=ëáòáåÖ=Äó=
Çóå~ãáÅ= äáÖÜí= ëÅ~ííÉêáåÖI= _áçã~íÉêá~äëK= VU= EOMNSF= TVÓVNK=
ÇçáWNMKNMNSLàKÄáçã~íÉêá~äëKOMNSKMRKMMPK=
xUPz= dK=j~áçê~åçI=pK=p~ÄÉää~I=_K=pçêÅÉI=sK=_êìåÉííáI=jK^K=j~äîáåÇáI=oK=`áåÖçä~åáI=








`Éää= ?pÉÉëÒ= áå= _áçå~åçëÅáÉåÅÉI= gK= ^ãK= `ÜÉãK= pçÅK= NPO= EOMNMF= RTSNÓRTSUK=
ÇçáWNMKNMONLà~VNMSTRîK=
xUSz= aK=açÅíÉêI=rK=aáëíäÉêI=tK=píçêÅâI=gK=hìÜ~êÉîI=aK=t?åëÅÜI=^K=e~ÜäÄêçÅâI=Éí=~äKI=
nì~åíáí~íáîÉ= éêçÑáäáåÖ= çÑ= íÜÉ= éêçíÉáå= Åçêçå~ë= íÜ~í= Ñçêã= ~êçìåÇ=







jÉÇáìã= `çãéçëáíáçåI= ~åÇ= fíë= `çåëÉèìÉåÅÉë= çå= pìéÉêé~ê~ã~ÖåÉíáÅ=







o~éáÇ= Ñçêã~íáçå= çÑ= éä~ëã~= éêçíÉáå= Åçêçå~= ÅêáíáÅ~ääó= ~ÑÑÉÅíë= å~åçé~êíáÅäÉ=
é~íÜçéÜóëáçäçÖóI= k~íìêÉ= k~åçíÉÅÜK= U= EOMNPF= TTOÓTUNK=
ÇçáWNMKNMPULåå~åçKOMNPKNVSK=









xVPz= mKeK= _êçïåI= ^K= _~äÄçI= mK= pÅÜìÅâI= `Ü~ê~ÅíÉêáòáåÖ= éêçíÉáåJéêçíÉáå=
áåíÉê~Åíáçåë=Äó=ëÉÇáãÉåí~íáçå=îÉäçÅáíó=~å~äóíáÅ~ä=ìäíê~ÅÉåíêáÑìÖ~íáçåI=`ìêê=
mêçíçÅ= fããìåçäK= `Ü~éíÉê= NU= EOMMUF= råáí= NUKNRK=
ÇçáWNMKNMMOLMQTNNQOTPRKáãNUNRëUNK=
xVQz= hKbK= î~å= eçäÇÉI= tKlK= tÉáëÅÜÉíI= _çìåÇ~êó= ~å~äóëáë= çÑ= ëÉÇáãÉåí~íáçå?




xVRz= sK= jáíí~äI= ^K= s?äâÉäI= eK= `?äÑÉåI= ^å~äóíáÅ~ä= räíê~ÅÉåíêáÑìÖ~íáçå= çÑ= jçÇÉä=
k~åçé~êíáÅäÉëW= `çãé~êáëçå= çÑ= aáÑÑÉêÉåí= ^å~äóëáë= jÉíÜçÇëI= j~Åêçãçä=
_áçëÅáK=NM=EOMNMF=TRQÓTSOK=ÇçáWNMKNMMOLã~ÄáKOMMVMMQQSK=
xVSz= _K= aÉãÉäÉêI= hKbK= î~å= eçäÇÉI= pÉÇáãÉåí~íáçå= îÉäçÅáíó= ~å~äóëáë= çÑ= ÜáÖÜäó=
ÜÉíÉêçÖÉåÉçìë= ëóëíÉãëI= ^å~äK= _áçÅÜÉãK= PPR= EOMMQF= OTVÓOUUK=
ÇçáWNMKNMNSLàK~ÄKOMMQKMUKMPVK=
xVTz= mK= pÅÜìÅâI=jK^K=mÉêìÖáåáI=kKoK=dçåò~äÉëI=dKgK=eçïäÉííI=aK= pÅÜìÄÉêíI= páòÉJ
aáëíêáÄìíáçå= ^å~äóëáë= çÑ= mêçíÉáåë= Äó= ^å~äóíáÅ~ä= räíê~ÅÉåíêáÑìÖ~íáçåW=









Éí= ~äKI= páãìäí~åÉçìë= fÇÉåíáÑáÅ~íáçå= çÑ= péÉÅíê~ä= mêçéÉêíáÉë= ~åÇ= páòÉë= çÑ=
jìäíáéäÉ= m~êíáÅäÉë= áå= pçäìíáçå= ïáíÜ= pìÄå~åçãÉíÉê= oÉëçäìíáçåI= ^åÖÉïK=
`ÜÉãK=fåíK=bÇK=båÖäK=RR=EOMNSF=NNTTMÓNNTTQK=ÇçáWNMKNMMOL~åáÉKOMNSMPUQQK=
xNMNz= gK= t~äíÉêI= hK= i?ÜêI= bK= h~ê~ÄìÇ~âI=tK= oÉáëI= gK= jáâÜ~ÉäI= tK= mÉìâÉêíI= Éí= ~äKI=
jìäíáÇáãÉåëáçå~ä= ^å~äóëáë= çÑ= k~åçé~êíáÅäÉë= ïáíÜ= eáÖÜäó= aáëéÉêëÉ=
mêçéÉêíáÉë= rëáåÖ= jìäíáï~îÉäÉåÖíÜ= ^å~äóíáÅ~ä= räíê~ÅÉåíêáÑìÖ~íáçåI= ^`p=
k~åçK=U=EOMNQF=UUTNÓUUUSK=ÇçáWNMKNMONLååRMPOMRâK=
xNMOz= tK= j®ÅÜíäÉI= eáÖÜJoÉëçäìíáçåI= pìÄãáÅêçå= m~êíáÅäÉ= páòÉ= aáëíêáÄìíáçå=
^å~äóëáë=rëáåÖ=dê~îáí~íáçå~äJpïÉÉé= pÉÇáãÉåí~íáçåI= _áçéÜóëK= gK= TS= ENVVVF=
NMUMÓNMVNK=ÇçáWNMKNMNSLpMMMSJPQVREVVFTTOTPJRK=
xNMPz= dKbK= dçêÄÉíI= gKwK= mÉ~êëçåI= ^KhK= aÉãÉäÉêI= eK= `?äÑÉåI= _K= aÉãÉäÉêI= kÉñíJ




räíê~ÅÉåíêáÑìÖ~íáçå= a~í~I= jÉíÜçÇë= båòóãçäK= RSO= EOMNRF= OTÓQTK=
ÇçáWNMKNMNSLÄëKãáÉKOMNRKMQKMNPK=
xNMQz= hKpK= j~óó~I= _K= pÅÜçÉäÉêI= cK= `~êìëçI= mêÉé~ê~íáçå= ~åÇ= lêÖ~åáò~íáçå= çÑ=
k~åçëÅ~äÉ=mçäóÉäÉÅíêçäóíÉ?`ç~íÉÇ=dçäÇ=k~åçé~êíáÅäÉëI=^ÇîK=cìåÅíK=j~íÉêK=
NP=EOMMPF=NUPÓNUUK=ÇçáWNMKNMMOL~ÇÑãKOMMPVMMOUK=
xNMRz= bK_K= pîÉÇÄÉêÖI= gK= ^ÜåÉêI= kK= pÜìâä~I= pKeK= bÜêã~åI= hK= pÅÜáääáåÖI= cÉmí=
å~åçé~êíáÅäÉ=ÜóÇêçÇóå~ãáÅ=ëáòÉ=~åÇ=ÇÉåëáíáÉë=Ñêçã=íÜÉ=éçäóçä=éêçÅÉëë=~ë=
ÇÉíÉêãáåÉÇ= Äó= ~å~äóíáÅ~ä= ìäíê~ÅÉåíêáÑìÖ~íáçåI=k~åçíÉÅÜåçäçÖóK= NS= EOMMRF=
VRPÓVRSK=ÇçáWNMKNMUULMVRTJQQUQLNSLSLMRSK=
xNMSz= cK= qçåáI= eK= uáåÖI= gK= t~äíÉêI= sK= píê~ì?I= qKgK= k~ÅâÉåI= `K= a~ããI= Éí= ~äKI=




^ééäóáåÖ= ~å~äóíáÅ~ä= ìäíê~ÅÉåíêáÑìÖ~íáçå= íç= å~åçÅêóëí~ä= ëìëéÉåëáçåëI=
k~åçíÉÅÜåçäçÖóK=OM=EOMMVF=PRRTMOK=ÇçáWNMKNMUULMVRTJQQUQLOMLPRLPRRTMOK=




xNMVz= fKvK= mÉêÉîó~òâçI= gKqK= aÉä~åÉóI= ^K= sçääê~íÜI= dKjK= m~îäçîI= pK= pÅÜìÄÉêíI= rKpK=
pÅÜìÄÉêíI= bñ~ãáå~íáçå= ~åÇ= çéíáãáò~íáçå= çÑ= íÜÉ= ëÉäÑJ~ëëÉãÄäó= çÑ=
ÄáçÅçãé~íáÄäÉI= éçäóãÉêáÅ= å~åçé~êíáÅäÉë= Äó= ÜáÖÜJíÜêçìÖÜéìí=
å~åçéêÉÅáéáí~íáçåI= pçÑí= j~ííÉêK= T= EOMNNF= RMPMÓRMPRK=
ÇçáWNMKNMPVL`NpjMRMTVcK=






ÅÜÉãáÅ~ä= ÅÜ~ê~ÅíÉêáë~íáçå= çÑ= mid^=å~åçé~êíáÅäÉë= ~ÑíÉê= ÑêÉÉòÉJÇêóáåÖ= ~åÇ=





mÜ~êã~ÅÉìíáÅë= ~åÇ= _áçéÜ~êã~ÅÉìíáÅëK= RT= EOMMQF= PSVÓPTRK=
ÇçáWNMKNMNSLpMVPVJSQNNEMPFMMNVPJMK=
xNNPz= tK=t~åÖI=`K=a~ããI=gK=t~äíÉêI=qKgK=k~ÅâÉåI=tK=mÉìâÉêíI=mÜçíçÄäÉ~ÅÜáåÖ=~åÇ=
ëí~Äáäáò~íáçå= çÑ= Å~êÄçå= å~åçÇçíë= éêçÇìÅÉÇ= Äó= ëçäîçíÜÉêã~ä= ëóåíÜÉëáëI=
mÜóëK=`ÜÉãK=`ÜÉãK=mÜóëK=NU=EOMNSF=QSSÓQTRK=ÇçáWNMKNMPVLÅRÅéMQVQOÅK=
xNNQz= ^K^K=pçìë~I=gKqK=jçêÖ~åI=mKeK=_êçïåI=^ K=^ Ç~ãëI=jKmKpK=g~ó~ëÉâ~ê~I=dK=wÜ~åÖI=




çÑ= ÅçêÉÓëÜÉää= pá= å~åçé~êíáÅäÉë= Äó= ~å~äóíáÅ~ä= ìäíê~ÅÉåíêáÑìÖ~íáçåI=
k~åçíÉÅÜåçäçÖóK=OQ=EOMNPF=NRRTMNK=ÇçáWNMKNMUULMVRTJQQUQLOQLNRLNRRTMNK=
xNNSz= iK^K= cáÉäÇáåÖI= lKlK= jóâÜ~óäóâI= pKmK= ^êãÉëI= mKtK= cçïäÉêI= sK= jáíí~äI= pK=
cáíòé~íêáÅâI=`çêêÉÅíáåÖ=Ñçê=~=aÉåëáíó=aáëíêáÄìíáçåW=m~êíáÅäÉ=páòÉ=^å~äóëáë=çÑ=
`çêÉÓpÜÉää= k~åçÅçãéçëáíÉ= m~êíáÅäÉë= rëáåÖ= aáëâ= `ÉåíêáÑìÖÉ=
mÜçíçëÉÇáãÉåíçãÉíêóI= i~åÖãìáêK= OU= EOMNOF= ORPSÓORQQK=
ÇçáWNMKNMONLä~OMQUQNåK=
xNNTz= gKhK= píêÉáíI= pK= i~ãI= vK= má~çI= ^KoK= eáÖÜí= t~äâÉêI= gK^K= c~Ö~åI= jK= wÜÉåÖI=
pÉé~ê~íáçå= çÑ= ÇçìÄäÉJï~ää= Å~êÄçå= å~åçíìÄÉë= Äó= ÉäÉÅíêçåáÅ= íóéÉ= ~åÇ=
Çá~ãÉíÉêI=k~åçëÅ~äÉK=V=EOMNTF=ORPNÓORQMK=ÇçáWNMKNMPVLÅSåêMVORTÜK=
xNNUz= ^K= hçÉíÜI= _K= qáÉêëÅÜI= aK= ^ééÉäÜ~åëI=jK= dê~ÇòáÉäëâáI= eK= `çÉäÑÉåI= gK= hçÉíòI=
póåíÜÉëáë= çÑ= `çêÉJpÜÉää= dçäÇ= k~åçé~êíáÅäÉë= ïáíÜ= j~äíçëÉJjçÇáÑáÉÇ=






Éí= ~äKI= páòÉJaÉéÉåÇÉåí= pÉÇáãÉåí~íáçå= mêçéÉêíáÉë= çÑ= k~åçÅêóëí~äëI= ^`p=
k~åçK=O=EOMMUF=PNNÓPNVK=ÇçáWNMKNMONLååTMMNQQãK=
xNOMz= gK_K= c~ä~ÄÉää~I= qKgK= `ÜçI= aK`K= oáééäÉI= sK^K= e~ÅâäÉóI= jKgK= q~êäçîI=





räíê~ÅÉåíêáÑìÖ~íáçå= ~åÇ= qçí~ä= lêÖ~åáÅ= `~êÄçå= ^å~äóëáëI= ^å~äK= `ÜÉãK= UQ=
EOMNOF=NONMMVNROUNQMMUÓVOQRK=ÇçáWNMKNMONL~ÅPMNVUM~K=
xNOOz= oKmK= `~êåÉóI= gKvK= háãI= eK= ná~åI= oK= gáåI= eK= jÉÜÉååáI= cK= píÉää~ÅÅáI= Éí= ~äKI=
aÉíÉêãáå~íáçå= çÑ= å~åçé~êíáÅäÉ= ëáòÉ= ÇáëíêáÄìíáçå= íçÖÉíÜÉê=ïáíÜ= ÇÉåëáíó= çê=
ãçäÉÅìä~ê= ïÉáÖÜí= Äó= Oa= ~å~äóíáÅ~ä= ìäíê~ÅÉåíêáÑìÖ~íáçåI= k~í= `çããëK= O=
EOMNNF=PPRK=ÇçáWNMKNMPULåÅçããëNPPUK=
xNOPz= sK= jáíí~äI= jKaK= iÉÅÜåÉêI= páòÉ= ~åÇ= ÇÉåëáíó= ÇÉéÉåÇÉåí= ëÉÇáãÉåí~íáçå=
~å~äóëáë= çÑ= ~Çî~åÅÉÇ= å~åçé~êíáÅäÉ= ëóëíÉãëI= g= `çääçáÇ= fåíÉêÑ~ÅÉ= pÅáK= PQS=
EOMNMF=PTUÓPUPK=ÇçáWNMKNMNSLàKàÅáëKOMNMKMPKMORK=
xNOQz= jKpK= ^êåçäÇI= gK= pìåíáîáÅÜI= pKfK= píìééI= jK`K= eÉêë~ãI= eóÇêçÇóå~ãáÅ=
`Ü~ê~ÅíÉêáò~íáçå=çÑ=pìêÑ~Åí~åí=båÅ~éëìä~íÉÇ=`~êÄçå=k~åçíìÄÉë=rëáåÖ=~å=
^å~äóíáÅ~ä= räíê~ÅÉåíêáÑìÖÉI= ^`p= k~åçK= O= EOMMUF= OOVNÓOPMMK=
ÇçáWNMKNMONLååUMMRNOíK=
xNORz= gK^K=c~Ö~åI=jK=wÜÉåÖI=sK=o~ëíçÖáI=gKoK=páãéëçåI=`KvK=hÜêáéáåI=`K^KpK=_~íáëí~I=
Éí= ~äKI= ^å~äóòáåÖ= pìêÑ~Åí~åí= píêìÅíìêÉë= çå= iÉåÖíÜ= ~åÇ= `Üáê~äáíó= oÉëçäîÉÇ=
ESIRF=páåÖäÉJt~ää=`~êÄçå=k~åçíìÄÉë=Äó=^å~äóíáÅ~ä=räíê~ÅÉåíêáÑìÖ~íáçåI=^`p=
k~åçK=T=EOMNPF=PPTPÓPPUTK=ÇçáWNMKNMONLååQMMONSRK=
xNOSz= pK= i~ãI= jK= wÜÉåÖI= gK^K= c~Ö~åI= `Ü~ê~ÅíÉêáòáåÖ= íÜÉ= bÑÑÉÅí= çÑ= p~äí= ~åÇ=
pìêÑ~Åí~åí= `çåÅÉåíê~íáçå= çå= íÜÉ= `çìåíÉêáçå= ^íãçëéÜÉêÉ= ~êçìåÇ=
`Ü~éíÉê=T=Ó=lìíäççâ=~åÇ=`çåÅäìëáçåë=
? NPN=







^ÖQQEpoFPMQ?W= ~= ëáäîÉêÓíÜáçä~íÉ= ëìéÉê~íçã= ÅçãéäÉñI= k~åçëÅ~äÉK= Q= EOMNOF=
QOSVÓQOTQK=ÇçáWNMKNMPVL`OkoPMTTP^K=
xNOVz= iKdK= ^ÄÇìäe~äáãI= jKpK= _ççíÜ~ê~àìI= nK= q~åÖI= pK= aÉä= dçÄÄçI= oKdK=
^ÄÇìäe~äáãI= jK= bÇÇ~çìÇáI= Éí= ~äKI= ^ÖOVE_aqFNOEqmmFQW= ^= qÉíê~î~äÉåí=
k~åçÅäìëíÉêI= gK= ^ãK= `ÜÉãK= pçÅK= NPT= EOMNRF= NNVTMÓNNVTRK=
ÇçáWNMKNMONLà~ÅëKRÄMQRQTK=
xNPMz= pK= _ÉëíÖÉåI= lK= cìÜêI= _K= _êÉáíìåÖI= sKpK= háê~å= `Ü~âê~î~ÇÜ~åìä~I= dK=
dìíÜ~ìëÉåI= cK= eÉååêáÅÜI= Éí= ~äKI= x^ÖNNRpPQEp`eO`SeQí_ìFQTEÇééÜFSzW=
ëóåíÜÉëáëI= Åêóëí~ä= ëíêìÅíìêÉ= ~åÇ= kjo= áåîÉëíáÖ~íáçåë= çÑ= ~= ëçäìÄäÉ= ëáäîÉê=
ÅÜ~äÅçÖÉåáÇÉ= å~åçÅäìëíÉêI= `ÜÉãK= pÅáK= U= EOMNTF= OOPRÓOOQMK=
ÇçáWNMKNMPVLÅSëÅMQRTUÄK=
xNPNz= gK=t~äíÉêI=dK=dçêÄÉíI=qK=^ âÇ~ëI=aK=pÉÖÉíëI=_K=aÉãÉäÉêI=tK=mÉìâÉêíI=Oa=~å~äóëáë=





xNPPz= ^KeK= i~íÜ~ãI= oKpK= cêÉáí~ëI= mK= pÅÜáÑÑÉêI=jKbK=táääá~ãëI= `~éáää~êó=ã~ÖåÉíáÅ=
ÑáÉäÇ= Ñäçï= Ñê~Åíáçå~íáçå= ~åÇ= ~å~äóëáë= çÑ= ã~ÖåÉíáÅ= å~åçé~êíáÅäÉëI= ^å~äK=
`ÜÉãK=TT=EOMMRF=RMRRÓRMSOK=ÇçáWNMKNMONL~ÅMRMSNNÑK=
xNPQz= `K= o?ÅâÉêI=jK= m?íòäI= cK= wÜ~åÖI=tKgK= m~ê~âI=dKrK=káÉåÜ~ìëI= ^= èì~åíáí~íáîÉ=




å~åçé~êíáÅäÉëI= k~íìêÉ= k~åçíÉÅÜK= Q= EOMMVF= RTTÓRUMK=
ÇçáWNMKNMPULåå~åçKOMMVKNVRK=
xNPRz= tK= j®ÅÜíäÉI= iK= _?êÖÉêI= ^å~äóíáÅ~ä= ìäíê~ÅÉåíêáÑìÖ~íáçå= çÑ= éçäóãÉêë= ~åÇ=
å~åçé~êíáÅäÉëI=OMMSK=
xNPSz= jK=^ëëÑ~äÖI=iK=o~Öçå~I=hK=m~Ö~åçI=jK=aDlåçÑêáçI=pK=w~åòçåáI=pK=qçã~ëÉääáI=Éí=
~äKI= qÜÉ= ëíìÇó= çÑ= íê~åëáÉåí= éêçíÉáåÓå~åçé~êíáÅäÉ= áåíÉê~Åíáçåë= Äó= ëçäìíáçå=
kjo= ëéÉÅíêçëÅçéóI= _áçÅÜáãáÅ~= bí= _áçéÜóëáÅ~= ^Åí~= E__^F= J= mêçíÉáåë= ~åÇ=
mêçíÉçãáÅëK=NUSQ=EOMNSF=NMOÓNNQK=ÇçáWNMKNMNSLàKÄÄ~é~éKOMNRKMQKMOQK=
xNPTz= iK= `~äòçä~áI= cK= cê~åÅÜáåáI= aK= dáääáä~åÇI= cK= oçëëáI= mêçíÉáåJk~åçé~êíáÅäÉ=
fåíÉê~ÅíáçåW=fÇÉåíáÑáÅ~íáçå=çÑ=íÜÉ=rÄáèìáíáåJdçäÇ=k~åçé~êíáÅäÉ=fåíÉê~Åíáçå=
páíÉI=k~åç=iÉííK=NM=EOMNMF=PNMNÓPNMRK=ÇçáWNMKNMONLåäNMNTQSîK=
xNPUz= iK= `~äòçä~áI= cK= cê~åÅÜáåáI= aK= dáääáä~åÇI= cK= oçëëáI= mêçíÉáå?k~åçé~êíáÅäÉ=
fåíÉê~ÅíáçåW=fÇÉåíáÑáÅ~íáçå=çÑ=íÜÉ=rÄáèìáíáå?dçäÇ=k~åçé~êíáÅäÉ=fåíÉê~Åíáçå=
páíÉI=k~åç=iÉííK=NM=EOMNMF=PNMNÓPNMRK=ÇçáWNMKNMONLåäNMNTQSîK=
xNPVz= hK= pêáåáî~ë~åI= pK= m~êáã~äI= jKjK= içéÉòI= pK^K= jÅ`~ääìãI= pKjK= `ê~ãÉêI=
fåîÉëíáÖ~íáçå= áåíç= íÜÉ= jçäÉÅìä~ê= ~åÇ= qÜÉêãçÇóå~ãáÅ= _~ëáë= çÑ= mêçíÉáå=
fåíÉê~Åíáçåë= áå= jìäíáãçÇ~ä= `Üêçã~íçÖê~éÜó= rëáåÖ= cìåÅíáçå~äáòÉÇ=
k~åçé~êíáÅäÉëI=i~åÖãìáêK=PM=EOMNQF=NPOMRÓNPONSK=ÇçáWNMKNMONLä~RMONQNèK=
xNQMz= sKmK= _ê~ÜãâÜ~íêáI= hK= `Ü~åÇê~I= ^K= aìÄÉóI= eKpK= ^íêÉó~I= ^å= ìäíê~ëí~ÄäÉ=






~äKI= mêçÄáåÖ= íÜÉ= fåÑäìÉåÅÉ= çÑ= `áíê~íÉJ`~ééÉÇ= dçäÇ= k~åçé~êíáÅäÉë= çå= ~å=
^ãóäçáÇçÖÉåáÅ= mêçíÉáåI= ^`p= k~åçK= V= EOMNRF= OSMMÓOSNPK=
ÇçáWNMKNMONLååRMSNSNàK=











STI IMX MXG032, Station 12, EPFL
CH-1015, Switzerland
Phone: +41 78 9291480
ahmet.bekdemir@epfl.ch
Summary
Extensive laboratory experience on synthesis of fluorescent dyes for applications on Photodynamic Therapy.
PhD studies on Gold Nanoparticle synthesis and their interactions with proteins. Excelled on various pro-
tein analysis methods, drug delivery systems and published results in highly prestigious scientific journals.
Very strong in working both individually and collaboratively. Undertook management of medium to large
scale European Commission Projects with a team of scientific and industrial collaborators. A co-author
of a biotechnology patent. Proven multidisciplinary researcher with a strong background on Mathematics,
Chemistry and Materials Science.
Education
2013 - 2018 Ph.D. Supramolecular Nanomaterials and Interfaces Laboratory, Materials Science and
Engineering, E´cole Polytechnique Fe´de´rale de Lausanne (EPFL), Switzerland
Thesis Title: Investigation of Nanoparticle - Protein Interactions with Novel Methods
Supervisor : Prof. Francesco Stellacci
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Supervisor : Prof. Engin Umut Akkaya
2008-2011 B.Sc., Magna Cum Laude. Chemistry, Faculty of Science, Bilkent University, Ankara,
Turkey.
2005-2008 B.Sc. Mathematics, Faculty of Science, Bilkent University, Ankara, Turkey. Program
Terminated with Transfer to Chemistry Department.
Main Research Projects
• Development of novel methods for thermodynamic characterization of protein adsorption on small gold
nanoparticles with Analytical Ultracentrifugation (AUC).
• Investigation of binding mechanism of proteins to sub-10 nm mixed ligand gold nanoparticles with 15N
HSQC NMR and AUC.
• Synthesis and Fabrication of Light Responsive Nanoactuators Based on Gold Nanorods
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– Developing synthetic methodology for polymeric nanoparticles with monodisperse gold nanorods
and their assemblies with controlled crosslinking chemistry. Collaboration with MicroBioRobotic
Systems Laboratory, Prof. Selman Sakar, EPFL, Switzerland.
• Amphiphilic Gold Nanoparticle-Based Cytosolic Drug Delivery Platforms for Cancer an Infections.
– Responsible for synthesis and characterization of optimal mixed ligand gold nanoparticles and
antibody conjugations for efficient drug delivery platforms. Collaboration with Prof. Darrell
Irvine, MIT, USA.
Employment
Academic Collaborator to industrial partner, Midatech Pharma, UK. Preparation and Characteri-
zation of Functional Gold Nanoparticles for Drug Delivery Applications. (May 2015 - ongoing)
Research Assistant under 7th Framework Programme by European Commission, Self-Assembled
Virus Like Vectors for Stem Cell Phenotyping (SAVVY), Total Budget of 4 Million . EPFL, Switzer-
land. (May 2013 - September 2016)
Teaching Assistant Thermodynamics in Materials Science. EPFL, Switzerland. (September 2016 -
December 2016)
Guest Research Assistant Bionanoplasmonics Group, Prof. Luis Liz M. Marzan, CIC BiomaGUNE,
Spain. (April 2014-May 2014)
Teaching Assistant Surface Science in Materials. EPFL, Switzerland. (February 2014 - April 2014)
Guest Research Assistant Advanced Polymer and Biomaterials Group, Prof. Joerg Lahann, Karl-
sruhe Institute of Technology (KIT), Germany. (November 2013-December 2013)
Summer Internship Process control of aircraft adhesives, paints and sealants, Chemical Process Lab,
Turkish Aerospace Industries (TAI), Ankara, Turkey. (June 2011-August 2011)
Teaching Assistant Statistical Thermodynamics. Bilkent University, Turkey. (September 2010 -
May 2011)
Undergraduate Research Assistant Mesoporous Silica Nanoparticles as Chemiluminescence Trig-
gered Photosensitizer Carriers, Supervisor: Prof. Dr. Engin U. Akkaya, Bilkent University Chemistry
Department, Supramolecular Laboratory, Ankara, TURKEY. (January 2010 - June 2011)
Laboratory Teaching AssistantOrganic Chemistry Laboratory Practice. Bilkent University, Turkey.
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Honors and Awards
Nominated for Prof. Rene Wasserman Award, EPFL, Lausanne, Switzerland, 2018.
Nominated for MRS Graduate Student Award, Material Research Society (MRS), Boston, USA,
2017.
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Finalist on EDMX Graduate Student Award, Material Science Doctoral School, E´cole Polytech-
nique Fe´de´rale de Lausanne (EPFL), Switzerland, 2017.
Finalist on EPFL Dimitris N. Chorafas Foundation Award, E´cole Polytechnique Fe´de´rale de
Lausanne (EPFL), Switzerland, 2017.
Awarded National Scholarship Programme for MSc. Students TUBITAK (Scientific and
Technical Research Council of Turkey), 2011-2013.
Dean’s High Honour List 2009-2010 Fall, 2009-2010 Spring, 2010-2011 Fall, 2010- 2011 Spring
Dean’s Honour List 2008-2009 Fall
Awarded National Scholarship Programme for Undergradute Students TUBITAK (Scientific
and Technical Research Council of Turkey)
Awarded Full Scholarship for Outstanding Undergraduate Students Chemistry Department,
Bilkent University, (2005-2010)
Top 1000 Ranking in National University Entrance Exam (SS) among 1.5 million attendants.
Top 2% Ranking in National High School Entrance Exam (LGS) among 600 thousand students.
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